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Design Means | 


NEW == 


Allis-Chalmers capsule-type sleeve bearings 
now perfected for complete motor line 


Standard capsule-type sleeve bearing 


Anew feature 
sule-type bearing design—has been 
added to the Allis-Chalmers com- 
plete line of large end-shield bear- 


an improved cap- 


ing motors. This new bearing will 
give you better motor service, sim 
plified maintenance and longer 


motor life through features like: 
@ Dust-tight, leakproof enclosure 


protects bearing from dirt, dust or 
abrasive materials. 


High speed capsule-type sleeve bearing 


@ Venting system prevents oil leak- 
age — keeps oil and vapor from get- 
ting into motor enclosure. 

@ Dual oil-rings insure bearing sur- 
face lubrication — either ring can 
adequately lubricate bearing. 

® Split end-shield gives easy acces- 
sibility to winding and air gap — 
without disturbing capsule or bear- 
ing alignment. 


You get MORE from Allis-Chalmers motors 
More design and construction features — more application help. 
For complete information, contact your nearby A-C office or write 
Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS ~... 


Synchronous of wound-rotor motor 


Totally-enclosed forced-ventilated motor 


Woater-cooled or inert-gas-filled motor 


Copsule-type bearings are stondard 
on these Allis-Chalmers motors, 
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echnical Groups and the Technical 


The AIEE Technical Divisions 


lo initiate closer liaison between Section 


Committees, a change in the organizational structure of the Institute is proposed 
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This Okonite 46kv paper-insulated submarine cable— 
16 miles of it—was recently installed by Consumers 
Power to carry high voltage power across the Mackinac 
Straits in Michigan. Four 4-mile lengths were used. 


New Consumers Power circuit links upper 
and lower Michigan for first time 


For critical power installations like this one, leading 
utilities most often place their confidence in Okonite. 


Okonite solid type paper-insulated 46 kv submarine cable 


Here’s why. 
With few exceptions, paper-insulated cables are 
purchased under the basic AEIC specification. But 


this “‘spec’”’ does not take into account the experi- 
ence, the manufacturing methods, or the service 
records of the manufacturer. And when you buy a 
cable like the one illustrated above, these assurances 
of extra quality are of utmost importance to you. 


Combine these with the carefully researched and 
tested components of Okonite paper-insulated cables 
and you have real circuit security. Available with 
either copper or aluminum conductors, these fea- 
tures are discussed in detail in Bulletin EG-1052. 
Write for it today. The Okonite Co., Passaic, N. J. 


where there’s electrical power... there’s OKON ITE CABLE 
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A Transformer becomes a precision device 





with Allegheny Magnetic Materials in the core 








Unite por your Copy 
“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom made lam- 
inations from all grades of Allegheny 
Ludlum magnetic core materials 
Prepared from carefully checked and 
certified laboratory and service tests 

includes standard dimensions, 
specifications, weights, etc. Sent free 
. ask for your copy 


on request 


ADDRESS DEPT. EL-85 
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% ALLEGHENY SILICON STEEL 
% ALLEGHENY 4750 
*% ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag- 
netic materials in the core, you get the 
best--uniformly and consistently 

Sure there are reasons why! For 
one thing, there’s the long experience 
of a pioneer in development and 
quality control of electrical alloys. 
But most important, the A-L line 
otters complete coverage of any fe- 
quire ment you may have, any service 
specification, It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain- 


oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750, 
Mumertal, etc. 

In addition, our service on mag- 
netic materials includes complete 
lamination fabrication and heat treat- 
ment facilities. What's more, this 
extensive experience in our own lam- 
ination stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. @ Let us sup- 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry 





Allegheny Ludlum 
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Standardized construction of BullDog Unit Substations 
allows for easy expansion. Units are interchangeable. Changes 
and additions can be made quickly and economically. The sub- 
stations are of the secondary type .. . rated up to 600 volts 

. and are available with all types of transformer equipment. 


¢ 


. 
< 
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BullDog field engineers offer specialized help in prepar- 
ing a system tailored to your present and future power needs. 
They have the knowledge and experience to co-ordinate 
top-quality, creatively engineered BullDog products into an 
integrated, efficient electrical system that stays modern 


Plan your power for production results! 


New BullDog secondary Unit Substations answer vital needs in 
the operation of modern industrial plants. They bring the over- 
all economies of high-voltage distribution—plus providing ade- 
quate facilities for future expansion. And by bringing higher 
voltages closer to consuming equipment, Unit Substations boost 
machine efficiency to maximum productivity. Valuable floor 
space is saved, too, through an integrated unit which houses 
transformer, switchgear and other components. 


Let the BulliDog field engineer give you all the facts—show you 
how Unit Substations are the starting point of a planned power 
system by BullDog, which adds materially to plant safety, 
economy, and production efficiency! © BEPCO 
BuliDog Electric Products Company, Detroit 32, Michigan « A Division of I-T-E Circuit 


Breaker Company + Export Division: 13 East 40th St., New York 16, N.Y. In Canada: 
BuliDog Electric Products Co. (Canada), Limited, 80 Clayson Rd., Toronto 15, Ont. 


iF IT'S NEW... oF IT'S DIFFERENT... 17'S GETTER... tT" 


BU LLDOG 


ELECTRIC PRODUCTS COMPANY 





Help develop the world’s first 
nuclear powered fleet 


Nuclear power offers tremendous advantage for 
naval vessels. From the fuel standpoint, cruising 
ranges are virtually unlimited—-even at new high 
speeds. No refueling facilities will be required to 
replenish nuclear propulsion fuel. Therefore, the 
physical design of the fleet can be streamlined for 
greater efficiency and safety. 

At the country’s largest design-engineering center 
for nuclear power reactors, Bettis Plant in Pittsburgh, 
operated for the Atomic Energy Commission by 
Westinghouse, the application of nuclear power has 
progressed rapidly. However, the nuclear power 
plants already in operation today represent only the 
beginning of a new technological era. Major advances 
im many areas are necessary. 

Electrical engineers are concerned with the cir- 
cuitry that controls the actions of the reactor mech- 
anisms as well as some of the instrumentation that 
reports what is going on inside the nuclear reactor. 


To do this, Bettis Plant needs farsighted men. 
Regardless of your interest, you can choose a place 
in the varied operations at Bettis Plant. 

Atomic experience is not necessary. 

What’s more, Bettis Plant is in Pittsburgh’s 
South Hills. Here you can enjoy good living in 
pleasant suburbs near the plant, and still be conveni- 
ent to one of the nation’s most progressive metro- 
politan areas. 

Educational opportunities are exceptional. West- 
inghouse helps you continue your studies at any one 
of three Pittsburgh universities. 


Write for descriptive brochure on 
opportunities in your field. Be sure 
to specify your interests. Address 
Mr. A. M. Johnston, Westinghouse 
Bettis Plant, Dept. A69, P.O. Box 1468, 
Pittsburgh 30, Pa. 


BETTIS PLANT 
Westinghouse 
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FOR THE 
ELECTRICAL INDUSTRY 


Throughout the electrical industry, in transformer coolers, electrical 
transmission cables, in switch gear and connectors, Wolverine tubing 
and tubular-shaped parts are giving outstanding service. Some of these 
old reliables are illustrated at the left and described below 


BT Wolverine condenser tubing for transformer coolers is 
available in both finned and prime surface form. With Wolverine 
Trufin®-—the integrally finned tube, it is possible to pack increased 
heat transfer surface into a given area—obtain greater heat duty 
per foot of tube. Trufin is available in a wide range of sizes and alloys 
in copper, aluminum and electric-welded steel. Wolverine prime 
surface condenser tube is rigidly quality-controlled and is available 


in many sizes and alloys in copper and aluminum. 


4 Representative of Wolverine's fabrication techniques 
are electrical connectors which are made for a number of manufac 
turers. They are fabricated to exact customer requirements in both 
copper and aluminum. Wolverine is equipped to fin, spin, coil, flare, 
and expand tubing to mention but a few of the many fabrication 


facilities ready to serve you. 


SB Wolverine tubing in both copper and aluminum is avail 
able in extra long coils and in popular diameters and wall thicknesses. 
Wolverine tube is unexcelled for such intricate applications as special 
transmission cables. Wolverine's rigid quality control, its adherence to 
trade standards and the Tubemanship of its skilled employees assure 


you of precision tubing that will meet your every specification 


Before placing your next order be sure to obtain Wolverine's quota- 
tion. For complete information about our extensive product line write 


for your copy of the Wolverine General Products Catalog. 


Wolverine Trufin available in Canada through the Unifin Tube Company, London, Ontario 
CALUMET @ HECLA. tne 


ALUMET DIVISION ] WOLVERINE TUBE 


WOLVERINE Ont 





rFoRrREST “Oo Tries Orv yu 
GOOOMAN LUMBER COMPANY > Division of Catumet 4 Hecta, tne 
P MET & HECLA 1/ 

ANADA Limite 


1465 CENTRAL AVENUE, DETROIT 9, MICHIGAN 


A 
” 
CANADA VU ANIZER AND 
£aQ 


JIPMENT COMPANY 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


exPorT oar 18 ©. «0TH ST., NEW YORK 16, NY srs 
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PATH 
/ Of 
POWER 
through 
CONTINENTAL 
EQUIPMENT 
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Relocate Power 
in MINUTES not days 


with “PLUG DUCT” 





CONTINENTAL pre-fabricated Plug 
Duct systems slash non-productive labor 





costs by quickly and easily providing 





power to relocated machines. Wide variety 
of fittings and accessories allows instal- 
lation in any plane or direction. Copper 
or aluminum conductors are standard on 


all sizes. 





Standard lengths and fittings immediately 


available from authorized distributor TWICE AS MANY INSULATORS - 
stock or factory warehouse, AT HALF THE USUAL SPACING 


ter electrical 
@ Completely Safe for greater electrica 


ond mechanical strength. 
@ Fast, Easy Installation 


@ Plug-in Every 12 Inches Compare for yourself. 


Write for detailed 





@ Low System Resistance 


@ Up to 100% Salvagability , 
specifications today, 


4 
CONT INENTA 4 ELECTRIC EQUIPMENT CO. 


General Offices: 203 West 4th St., Cincinnati 2, Ohio 





Manufacturing Plants in Ludlow, Ky. and Tampa, Fla. Sales Engineering Offices in all Principal Cities 
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@ IDENTICAL X- AND Y- AMPLIFIERS: Sensitivity, 
10 mv/cm. Sinewave response extends fiat from 
dc to 150 kc. Calibration standards built-in 
for both amplifiers. 


@ SWEEPS: 18 calibrated ranges extending from 
50 ms/cm to 4 us/cm. 3 times sweep 
expansion available. 

@ RELATIVE PHASE SHIFT BETWEEN AMPLIFIERS: 
Easily set for less than 1° at frequencies 
below 150 ke. 

@ CATHODE-RAY TUBE: Tight tolerance Type SADP., 
operated at 3000 volts acce!eration. 

@ STABLE OPERATION: Regulation of all power supply 
potentials, including heaters, provides 
complete stability. 











ry we 


The best guarantee in the Busjness! 
The 401 is so dependabléfwe're 
backing it with a five year guarantee 
on all printed wiring and power transformers 
.. and, all other components, including 
the cathode-ray tube, carry a 
full one-year guarantee. 


Best buy in the medium price 

range—a general-purpose, low-frequency 
oscillograph for complete, high-quality 
quantitative measurement. The 401 offers a new 
high in precision, ease of operation and 
convenience as a result of “human 
engineering” —an exclusive of the Du Mont 

400 philosophy of instrument design. 


$420.00 


(slightly higher for 50-cycle oreas) 


WRITE FOR DETAILS. 


the! 


) Cotéea_ 


ou M Onr CO TECHNICAL SALES DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC. - CLIFTON, W. J. 
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DESIGN PROBLEM: 


More Rectifier Power per 


POWER O19 61PATION © MAXOAUM ALLOWABLE STUD TEMPERATURE 
AS A FUNCTION OF FORWARD CURRENT 
4a ) RECTWIER 
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SILICON RECTIFIER 


TYPE 4 JA60 








AVERAGE FORWARD CURRENT 
AMPERES 


TYPICAL APPLICATION 
GENERAL ELECTRIC HIGH 


INSTANTANEOUS FORWARD VOLTAGE DROP 
41060 RECTIFIER 


CIRCUIT 


RECTIFIER 
LOSSES 


COOLING 
REQUIRED 


— TYPICAL Fwo. 
VOLTAGE DROP 


~ MAX FWD, VOLTAGE 
ORroP 





VOLUME 








DC OUTPUT 


CURRENT SILICON RECTIFIER 


Three Phase Bridge Rectifier, 
Resistive Load. 


280 volts, 215 
kilowatts. 


amperes, 60 


Approximately one percent 
(% kilowatt). 


One 6%-inch square “%&” thick 
copper fin for each of six rec- 
tifying units when used with 
2000 fpm 430°C forced air. 
Free convection cooling may 
be utilized by increasing the 
fin area. 

Total volume of rectifiers and 
fins~less than “ of a cubic 
foot. 











FORWARD VOLTAGE DROP 
vours 








High Current SILICON RECTIFIERS, available now, 
cost less than other rectifying devices! 


High Capacity Silicon Rectifiers—with 
rating up to 85 amps at 300 volt operat- 
ing levels—now cost no more than other junction type rec- 
tifiers. These high-efficiency silicon rectifiers are produced 
using the alloy technique developed by General Electric 
research. Extended life tests show no deterioration in recti- 


fier characteristics when operated at full rated condition. 


All-Welded Seal for Trouble-Free Service. With the large area 
silicon element hermetically sealed within a steel housing, 
General Electric Silicon Rectifiers are immune to troubles 
caused by moisture, vibration, dust, or corrosion. They may 
be mounted in any position; and have a safe temperature 
range greater than any of the other junction-type units. 
Their “plumbing type’ stud fitting assures fast cooling 


through heat sink connections. 


Work Anywhere. General Electric Silicon Rectifiers can be 
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used in any rectifier application. They are being installed 
now in many applications including: 
Magnetic Devices 


Shop DC Supply 
Welding Equipment 


Arc Furnaces 

Cathodic Protection 

DC Motor Supply 
All General Electric Silicon Rectifiers meet rigid military 
requirements. They are now available in four voltage 
ranges. For detailed application engineering information, 
consult your General Electric representative, or write to 
General Electric Company, Semiconductor Products, 


Section §1817, Electronics Park, Syracuse, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Wire Sculpture by Henry Szafarz 


It’s Another World... 


one in which the forces of nature 

are extremely rough on man-made 
things. Thus, the simple fact that -_____ 
Simplex supplies more submarine 
cable than all other. manufacturers 
combined speaks volumes as to. 
product quality. Simplex Submarine 
Cables are specifically engineered 
for reliable underwater communi- 
cation and power transmission. Their 
many varieties of outer coverings, 
wire armor, heavy jackets of 
Neoprene:and other materials, guard 
against underwater hazards and 
assure long, dependable service. = 
SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, 

Cambridge 39, Mass. 
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FROM DATA TO DIGITS... 


Today Hughes is developing systems which 
convert radar data and other information 
to digital form and process it for use in 
performing control functions. 


These systems will be able to receive and 
store vast quantities of data from many dif- 
ferent sources and distribute it, after proc- 
essing, over large and complex ground nets. 


Special-purpose digital computers are em- 
ployed, utilizing magnetic drum memory 
and novel programming tec hniques. The 
systems will also include visual displays and 
employ the latest concepts of human engi- 
neering to simplify equipment operation 
and minimize the possibility of human 
error. Vacuum tubes are being replaced by 
transistors or ferrite cores in flip-flops, 
registers, and amplifiers; and diode matri- 
ces are being replaced by ferro-magnetic 
circuitry. 


These and other features of the new sys- 
tems promise to maintain and extend 
Hughes leadership in the fields of digital 
computers and proc essing systems. In order 
to design and build these and future sys- 
tems, Hughes requires engineers with ex- 
perience in electronic circuit design, logical 
design, electronic pac kaging, radar systems, 
and many others. 


For further information write us at the 
address below. 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 


SCIENTIFIC STAFF RELATIONS 


Hughea Aircraft Company, Culver City, Calif. 


. 
eerreeee 
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Hughes Quality means Highest Quality in 


* 


HIGH-CONDUGTANGE 
SILICON DIUUES 


Hughes, long the leader for quality and reliability, has 





added another new series of Silicon Junction Diodes to the 


expanding line of Hughes Semiconductors. 


Available now; HIGH-CONDUCTANCE SILICON JUNCTION 
DIODE TYPES HD6$§71, HD6$§72, HD6$73, HD6$74, 
HD6575... HIGHER VOLTAGES ... HIGHER CURRBNTS 
EXTREMELY HIGH BACK RESISTANCE... BREAKDOWN 
VOLTAGES TO 400V... HIGH FORWARD CURRENT... 
HIGH-TEMPERATURE OPERATION. 


The first five types in this new series have been especially 
established to fill spec if appplic anions requiring re | itively 
moderate speed, with high voltage and high current. Examples 
high-< urrent « lamping; magnetic amplific rs 

The entire series is pac kaged in the world-famous Hughes 
subminiature glass envelops . unpervious co moisture and to 
other external contaminants 

ACTUAL 

Diameter 

OPERATING TEMPERATURE RANGE: From 

Our field sales engineers near you are ready to assist you in 
selecting the one Hughes germanium or silicon diode type best 
suited to your spec fic applic ation. For further information, 

or for specifications covering the new Hughes High-Conductance 
Silicon Junction Diodes, please write 


SEMICONDUCTOR DIVISION 
HUGHES PRODUCTS 
International Airport Station, Los Angeles 45, California 


DIVISION 


© 1657. HUGHES AIRCRAFT COMPANY 
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Small cost, big importance 


*« « « « Mean there’s more to insulator buying than comparing prices 


Suspension insulators and hardware are impor- 
tant in operation of a transmission line, but 
they’re a small part of the cost. In the budget for 
a new line, you'll find them down among the two 
to five per cent items. Meals ard transportation 
usually cost more than insulators and hardware. 

Viewed with this perspective, insulator price 
ceases to be a major consideration. Of more inter- 
est are the quality of the product and the record 
of the manufacturer. Whose products have the 
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longest records of dependable performance? Who 
leads in research, design and production? Who 
understands best the relationship between hard- 
ware and insulators? 

Answers to these questions point to the best 
insulator buy for the money, regardless of price. 
And they invariably point to Ohio Brass insu- 
lators and hardware. 


Oxu1o Brass COMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 


4736-H 
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Not just for your special-purpose motors . 


Geoal- purpose, nutons also desoue 


Pd Pel ar TIONAL , 
ao TRADE ‘MARK 


. anbow Brushes 
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Get the right commutating ability for the particu- 
lar type of motor and the given service conditions 


Fi OU nequkan duty a handsome choice 


of grades with proven dependability... pom it’s 5 or 250 h.p.... light - 7 

uty...motor or generator...the right 

ome SARS wee 206 brush pays big dividends in efficient 

UMUSU al output and long equipment life. When- 

Fo dudy light or ever you have a problem concerned 

severe, many specialized grades including... with brush performance and commu- 

SA-4548 $A-3538 258 tation, feel free to call on NATIONAL 
$A-4542 $A-3532 CaRBON for specialized advice. 


The term “National”, the Three Pyramids Device and the Silver Colored Cable Strand are registered trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY -<: A Division of Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto 
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the only 
enclosed cutout 
for load switching 
.». now with 
ratings to 
300 amperes 
unfused... 
200 amperes fused 


By means of a new load interrupter 

attachment, the S&C Positect now 

provides full load switching. This new capability is de- 

signed to take care of the heavier loads on today's feeders. 
The SaC Positect is the only enclosed cutout for load 

switching. Moreover, its action is positive. There is no ex- 

ternal arc—no exposed hot parts. No links are broken. 
Load switching capability is not the only ‘plus’ for the 

Positect. For short circuit protection it's tops, too, besides 

having unique safety features for the lineman: 


— ee 
er = an, 


— 


eee a new $2C 


Positect 


CUTOUT 


It is designed and tested for closing against a fault 
—'‘make" as well as ‘‘break.” 

Blast is directed away from the operator, so he is out 
of reach of the arc, flame and ‘‘shrapnet’’ in case he 
closes on a fault. 

Kickback is prevented by high inertia of the fuse tube 
as it is driven home, directly opposing the recoil forces. 


Blast is minimized by arc shortening and freer venting. 


Specialists in High-Vellage Circuit Interruption since 1910 


S§2C ELEC 


TRIC COMPANY 


4427 RAVENSWOOD AVENUE «¢ CHICAGO 40, ILLINOIS, U. S. A. 
in Canada: S&C Electric Canada, Lid., 8 Vansco Road, Toronto 14, Ontario 
POWER FUSES © DISTRIBUTION CUTOUTS AND FUSE LINKS © LOAD INTERRUPTERS © METALCLAD SWITCHGEA? 











ENGINEERING PROGRESS—1956 


Reviewed by AIEE Technical Committees 


NGINEERING DEVELOPMENTS during 1956 
have been numerous and significant. Many of these 
have been reported by various committees within 

the six AIEE Technical Divisions. 
In the field of 11 ,000-m« 
wave system is capable of transmitting television signals 


communication an mALcro- 
over distances up to 250 miles. Important advances have 
also been made in color television and facsimile trans 
mission. 

In the category of general applications, significant ad- 
vances include the development of materials capable of 
withstanding extremely high temperatures and high 
levels of nuclear radiation. 

Developments in industry include a process for high 
frequency resistance welding of dissimilar metals, as well 
as the use of the strain gauge as a pressure pickup to 
obtain an electrical impulse for remote pressure indi 
cation. 

In instrumentation, the trend has been toward sim- 
plicity of operation, with the emphasis on digital data 
presentation. A new technique has been developed for 
rapid, accurate measurement of low values of resistance 
by means of a servo ratio indicator and amplifer. Con 
siderable research has been conducted in the field of 
nuclear instrumentation 

Extensive expansion of power plant facilities has taken 
place during 1956. In the carrier-current and relay field, 
increased utilization of transistors has been the trend. 
Numerous developments have been announced in rotat- 
ing machinery, switchgear, transformers, and substations. 

In the field of science and electronics, perhaps the most 
important single event was the activation of the first 
subsector in the SAGE program, Outstanding develop- 
ments were also made in the fields of dielectrics, nucle 


onics, magnetic amplifiers, and semiconductors. 


Communication 


COMMUNICATION THEORY 


THE PAST YEAR has seen several important develop- 


ments in communication theory. A study of a class of 
binary signaling alphabets has unified much of the 
binary coding theory in addition to presenting new re- 
sults. Introduction of the concept of “zero error capacity” 
of a communication channel has given new insight into 
information theory. Another such contribution is an 
analysis of betting with unreliable “tips,” which leads 
to a new interpretation of information rate. Research on 
the problem of building reliable devices from less reliable 
relays was reported. First results in another important 
new area, communication channels with feedback, have 


been announced. 
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The continued keen interest in applications is ap- 


parent in the many papers relating communication 
theory and such topics as radar, television, the structure 


of language, and the human sensory system 


RADIO COMMUNICATIONS SYSTEMS 


A NEW 11,000-me microwave system has been developed 
for transmitting television or frequency multiplex tele 
The ce 
velopment of a new dual space diversity single side-band 
20-kw 
will provide improved long distance multichannel tone 


phone signals over distances up to 250 miles 


receiver and linear single side-band transmitter 


telegraph, telephone, and radiophoto services. These new 


equipments utilize the latest type components for maxi 
mum service reliability and minimum space require 
ments. A newly developed ume-division multiplex auto 
mauc collation terminal provides automatic repetition of 
errors in the 


out-of-balance signals in order to avoid 


reception of radiotelegraph messages. This equipment, 
termed ARQ, employs a combination of magnetic core 
and vacuum tube circuitry constructed in printed circuit 
form. 

One of the outstanding radio engineering accomplish 
ments has been the installation of vhf radio links to 
cover distances of 100 to 1,500 miles, which employ the 
tropospheric and ionospheric “forward scatter” principle 
of propagation. Although most of such installations ini 
tially have been for the military services, a large number 
links for 


have been planned, Very large antennas, some as 


of similar commercial radio communications 


much 
as 60 feet in diameter, and transmitter powers upward of 
10 kw are used for this purpose 


Several new radio systems and components were made 


< Lie 
ne Ji , ap 


Oy 


The handling of telegraph messages moves one step nearer to full auto- 
mation in Western Union's “privote wire’ networks. 
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Control tape editor 
unit for General Elec- 
tric's automatic pro- 


gram control system. 


available during the year, An airborne radio teleprinter 
NARCAS'{1 
and information to pilots while in flight. An integrated 


VOR-TACAN VORTAC 
sible the extension of the military direction finding and 


system designated provides printed data 


system termed makes pos 


distance measuring system (TACAN) to civilian aviation 


\ 


VOW COM pore nts for use Il radio communication 


equipments included several newly developed types of 


germanium and silicon rectifiers and transistors 


TELEGRAPH SYSTEMS 


PROGRESS IN 


1956 


TELEGRAPH SYSTEMS e€ngineering during 


reflected an increased interest in higher speeds, 


greater transmission accuracy, and the integration of 
communications systems into data-processing procedures 

Several error-detecting and error-correcting methods 
were developed for use in data transmission 

The first telegraph switching system designed specifi 
cally for integrated data processing was developed by the 
Western Union Telegraph Company for the Sylvania 
Electric Company 


fully 


Western Union also designed a high 


speed automatic switching system for brokerage 


firms 
Use ol transistors and other solid-state devices in 

tclegraph apparatus became more common. For example, 

two. transistorized 


multiplex systems were developed 


during th yeal Electron distributors replaced the 
older mechanical distributors in several equipment units 

Facsimile equipment developed by the ‘Times Facsimile 
Corporation was used to transmit a special edition of the 


New York 


publican National Convention 


Times to San Francisco daily during the Re 
he transmission speed 


we 


was one newspaper page in < minutes with a definition olf 


00 lines per inch 


PELEVISION AND AURAL BROADCASTING SYSTEMS 


(394 vhf and 96 
an increase of 35 over the previous 
(FCC) 
using 


By care 1956, 490 television stations 


uht) were on the atr, 


authorized 


yea Federal Communications Commission 


has now television translator stations, 


the upper I4 channels in the uhf band (channels 70-83, 


806-890 mc). These stations, located at high points for 


best reception of signals from distant television stations, 
convert the received signal without demodulation to the 


uhf channel desired. With 10 watts power and a dire 


Engineering Progress 


tional antenna, good reception can be provided tor 
shadowed areas. 

Although television as a whole was thriving, 10 fewer 
uhf stations were in operation. Some of the problems are 
technical, and the FCC urged that a “crash” research 
program be started, Late 1956 saw this development 
under way, and the Television Allocations Study Organ- 
ization (TASO) was established. Representing broadcast 
ing and manufacturing interests, TASO will study uhf 
transmission, propagation, and reception problems and 
report to the FCC, 

Highlighting color television was the marketing of 
$500 receivers, using the shadow-mask tube. Several other 
types of color television tubes were under active develop- 
ment, The fall season of 1956 saw a large upsurge of color 
programming 

\ video tape recorder and reproducer was introduced, 


5 inches per 


using 2-inch magnetic tape at a speed of | 
second and a rotating narrow multiple head that scans 
the tape transversely. Sound is recorded along one side in 
the usual manner. New equipment became available for 
automation of television operations, employing 8-channel 
punched paper tape for controlling seven program 
sources 

Educational television, first authorized by the FCC in 
1952, continued to grow, and the 24 stations on the air 
serve a total area that includes one fourth of the nation’s 
population. Eight more stations are expected to be on the 
air by early 1957. Closed-circuit television is being used 
by about 100 educational institutions for a wide variety 
of instructional uses. For example, courses in electrical 
engineering employ closed-circuit television at the Case 
Institute of Technology, Cleveland, Ohio, and mobile 
television cameras and receivers may readily be connected 
in the classrooms and laboratories desired. In Hagers- 
town, Md., the Washington County Board of Education 
started a 5-year test project to explore closed-circuit 
television fully for elementary and secondary school use. 
Six elementary schools and two high schools were con- 
nected initially, and all 47 schools in the county will be 
connected within three years. Equipment for the project 
is being furnished by the Radio-Electronics-Television 
Manufacturers Association, and the project is being 


supported further by a grant trom the Fund for the 


Advancement of Education 


WIRE COMMUNICATION SYSTEMS 


TELEPHONE SERVICE to rural subscribers has been 


largely provided at voice frequencies by open wire and 
cable facilities. Because of the distances between sub- 
scribers, and from the central office, such service has. been 
expensive to the point where large rural areas have not 
been developed for telephone service. Early attempts to 
employ carrier over subscriber distribution circuits were 
made, but this method has been used only to a limited 
extent. Within the past year, several new types of carrier 


systems have been developed for operation over tele 


phone facilities to use the rural telephone plant more 


efficiently and to provide service to additional customers. 
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Carrier systems employing both vacuum tubes and tran- 
sistors are now going into the telephone plant both in 
the Bell System and in mdependent telephone territory. 
These systems employ miniature components and in some 
cases printed-wiring techniques have been incorporated. 
The use of transistors has appreciably reduced the power 
required and results in smaller, more compact units. 
Terminals and repeaters are located at remote un 
attended points and, in some cases, have self-contained 
power supplies for standby in case of a-c power failure. 
New methods of operation and maintenance have been 
developed which consist of simple tests at remote loca- 
tions, the replacement of units in trouble, and servicing 
of these units at maintenance centers serving large areas. 
Such systems probably constitute the first large-scale use 


of transistors in nonmilitary installations. 


General Applications 


AIR TRANSPORTATION 


THE EVER-INCREASING NEED for high-performance air- 
craft and missiles has brought about critical needs for 
The 


developing these materials will determine the success of 


high-temperature materials. degree of success in 


modern weapons systems. The application of nuclear 
power to propulsion systems or to the supply of accessory 
power complicates the problem by making necessary 
operation at both high temperature and high levels of 
nuclear radiation. 

During the past year, the General Electric Company 
has announced a program for developing the materials 
needed for operation at temperatures of about 500 C 
while being subjected to levels of nuclear radiation of 
about 10'* thermal neutrons per square centimeter per 
second, A number of materials have been developed 
along with techniques for their utilization. Extensive 
evaluations have been made to verify the capabilities of 
these materials. 

The proven materials have been applied to the de 
velopment of electrical components. Resistors, capacitors, 
and wire have been fabricated and operated at tempera 
500 C 


These components have been used m developing trans 


tures of and above. 

formers, inductors, motors, and electronic circuitry. These 
have been operated for long periods at temperatures of 
500 C and higher. A number of these equipments have 
been operated while being subjected to both high tem- 


perature and nuclear radiation. 


MARINE TRANSPORTATION 


Durine 1956, the first ships built to U.S. requirements 
using mineral insulated metal sheathed cable (Type M/) 


went into service. These vessels are tankers built in 


Belgium for the Atlantic Refining Company. While these 
vessels were not built in the United States, they were 


AIEE, 


Guard 


accordance with 
S. Coast 
requirements, and they are the first vessels in the world 


designed and constructed in 


American Bureau of Shipping, and U 
employing this type of cable for all purposes—power, 
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The RCA developmental transistorized television camera, shown here 
with external case removed, is designed for spot news coverage and 


other television field pickup functions. 


lighting, intercommunication, and navigational aids 

Operating experience with the cable installation on 
these ships has been excellent, and it appears that the 
ability of this type of cable to withstand high tempera 
makes it 


The Alkt 


Committee on Marine Transportation has recognized the 


tures and adverse environmental conditions 


particularly suitable for marine applications 


suitability of this cable for marine applications and has 


added descriptive data, application information, and 
1955 “Recoramended 
Practice for Electric Installauions on Shipboard” (AIEI 
Standard No. 45). 


The use of aluminum switchgear aboard ships has been 


dimensional data to its issue of 


growing rapidly, particularly on naval vessels, where 


weight is of great importance. It appears that the over-all 


weight saving on the complete switt hgear olf a large vessel 


2 


would range from 25 to 35 per cent and on a large au 


craft carrier would amount to about 60 tons. Technical 


difficulties involved in its use in mayor current-carrying 
parts for marine service have been largely overcome and 
it is expected that more widespread usage will develop 
both in naval and in merchant marine applications 

In this respect, it is interesting and important to note 
that investigations made to determme the relative avail 
ability of steel, copper, and aluminum as applied to 
switchgear under total mobilization conditions indicated 
aluminum switch 


a much favorable situation for 


geal 


rangements of copper and steel, 


more 


than or equip nt employing conventional ir 


PRODUCTION AND APPLICATION OF LIGHT 


Procress in the field of illumination has surged onward 
and upward since the development of Edison's carbon 
The 
9° 


Continued on page 2: 
uv ) 


filament lamp. Hluminating Engineering Society 
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U. S. Army Photographs 


A C. E. Sharp, Army Signal Corps Engineer, photographs radar scope, the first step in new 
radar technique for making a propagation map. This technique cuts time of TV, radio, and 
telephone microwave surveys from months to minutes. (Top left) This is a view of New York 
harbor on an Army Signal Corps radar scope located at Sandy Hook, N.J. The white spot at 
the top (A) is the Empire State Building and the high ground is central Manhattan. The 
large white area in the upper left (B) is Staten Island. The inner circle has a radius of 10 
miles. Figures on the outer circle indicate direction: O is North; 90, East; 180, South; and 
270, West. All areas shown in white have good “‘line of sight"’ reception from the radar. 
(Left) Placed on a map of New York Harbor the radar photograph shows that such points as 
the Empire State Building (dark spot, extreme top right) and Staten Isiand (upper left) would 
have good “light of sight’’ TV or radio communications with Sandy Hook. The circle sur- 
rounding the photographing radar set at Sandy Hook has a radius of 10 miles. Vertical line 
indicates North 


“@ Missile Master, a complete electronic sys- 
tem for the control and co-ordination of 
Nike guided missile firing batteries and other 
advanced Army weapons, has been devel- 
oped by the Army Signal Corps in co-opera- 
tion with the Glenn L. Martin Company as 
principal contractor, aided by the Airborne 
Instruments Laboratory and the American 
Machine & Foundry Company. Electronic con- 
soles, similar to these radar entry consoles 
in the system at Fort George G. Meade, Md., 
are the heart of the Missile Master system. 
Each Missile Master operator has a display 
console of some form. Target information ap- 
pearing on the consoles of tracking operators 
is displayed with distinctively shaped mark- 
ers to indicate different categories of tar- 
gets. Here, operators use photoelectric light 
guns placed against the screens to enter tar- 
gets into the electronic tracking system. 





A Photographic Record of 
Important Electrical Engineering Achievements 


of the Year 


> New type radar, 
built by the Gen- 
eral Electric Com- 
pany, is a major 
factor in the high 
effectiveness of this 
tail defensive system 
for the B-52 “'Strato- 
fortress’ bomber 
Shown in close-up 
view are rear gun- 
ner's windows, op- 
tical sighting sys- 
tem, search and 
track rador equip- 
ment, and the gun 
system. 


A A _ 50-pound, 50-mile early-warning weather- 
avoidance radar system (AVQ-50) has been developed 
by the Radio Corporation of America to meet the 
“flyweight"’ requirements of business and private air- 
craft. Radar system's antenna (above) is shown in- 
stalled in nose of twin-engine business aircraft. Pic- 
ture of storm formations picked up by antenna is 
projected on a radarscope mounted in plane's cabin. 
RCA plans to begin commercial production of AVQ-50 
radar system later this year. 


®& An ordinary crane fits into the electronics picture 
at ARDC's Rome Air Development Center. The crane is 
used to lift a rigid radome over a radar antenna for 
the purpose of taking transmission pattern measure- 
ments. Tests were conducted at Newport Antenna 
Proving Range, Newport, N.Y. 


& High gain is synonymous with 
large reflector size. The paraballoon 
antenna (right) contains an aluminum 
reflector that is 30 feet long and 20 
feet wide. The air-inflated unit (leff), 
now under construction at the West- 
inghouse Electronics Division, will 
have a reflector surface 50 feet long 
by 40 feet wide. The larger reflectors 
will give a greater degree of tactical 
air defense for front line troops and 
emplacements. 
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Co 
A HMS Monarch which layed the North Atlantic 
A The transatiantic telephone cable stretches 3,205 miles from Portland, Me., to cable. The $40 million dual telephone line runs 


Oban, Scotland. The 2,250 miles from Clarenville to Oban, are spanned by twin between Oban, Scotland and Clarenville, New- 


repeatered cables. A single repeatered cable extends from Clarenville to Sydney foundiand. Bakelite polyethylene is used for the 
Mines, Nova Scotia, a distance of 380 miles. The 575 miles from Sydney Mines to 
Portland are covered by radio relay 


inner insulation. 


& Cut-away view of transatlantic tele- 


phone cable. Diameter of the full section Sia WRAPPINGS JUTE POLYETHYLENE 


is 1.84 inches. The copper center wire, INSULATION COPPER 
over which 36 voices can flow simul- : BEDDINGS 


SURROUND 
taneously, is slightly more than 0.1 inch | TAPES 


‘bhLs 
round this central conductor and plastic j p ‘ ‘ 
insulation covers the copper tapes, pre- Ss ei . 6 


in diameter. Three copper tapes svur- 


venting any moisture from seeping in 





Next come six copper return tapes, which 

complete electric circuit. A thinner cop- COPPER 
per tape fellows that prevents ender 1 CLOTH = CoppeR =o RETURN 
water worms called teredos from boring STEEL TAPE TAPE TAPES 

into the cable. impregnated cloth tape, ARMOR WIRE 

jute beddings, then galvanized steel 

armor wire, and still more jute complete Courtesy A. 


COPPER 
CENTER 
WIRE 


this section of cable 


Transatlantic Telephone 


HUMP 


Courtesy Bakelite Company 


A One of the most significant developments in 

communications since World War li has been 

the revival in submarine cable building. Since 

1950, the Simplex Wire and Cable Company 

alone has produced more than 4,000 miles of 
A At the Bell Telephone Laboratories, carefully selected vacuum tubes were tested submarine cable insulated with Bakelite poly- 
for 5,000 hours at full voltage before being approved for use in the new trans- ethylene. Cable is 1'/, inches in diameter and 
atlantic telephone cable system. weighs 6,000 Ibs. per nautical mile. 





A Airborne radio-teleprinter that provides continuous weather 
information to planes flying the North Atlantic has been de- 
veloped by IT&T. Approved for use by eight transatlantic air- 
lines, NARCAST will free voice channels, now used for weather 
data 80 per cent of the time, for vital traffic information. 
Shown with printer are the receiver and loop antenna. (Right?) 
The U. S. Army now has a hand-held camera and back- 
carried transmitter with built-in power supply. Soldier- 
scouts, unhampered by cumbersome cable connections, can 
now reach previously inaccessible spots. Push-button controls 
in jeep console provide monitoring view of pictures from five 
cameramen in the field, 


NNN 
Tes 
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~ 
Courtesy U. 8S. Navy Courtesy Bell Telephone Labs Courtesty U. 8S. Army 


A Jj. T. Mengel, Project Vanguard scientist, A The telephone set displayed here contains A U. S. Army Signal Corps’ latest long-range 
examines Minitrack transmitter pack and an a musical tone device that may someday re- radio transmitter-receiver for jeeps, tanks, and 
exhibition model constructed in clear plastic so place the telephone bell. Tone radiates trucks. Easy to use with seven preset chan- 
that components are clearly visible ofter as- through louvres at base of set. Tests show nels, the set can be operated moments afte: 
sembly. The real transmitter, which Mr. Mengel tone stands ovt above general room noise, and an air-drop. Extremely wide frequency ronge 
is holding in his hand, is assembled in a is an aid to the partially deaf because the and great power relay messages over moun- 
gold-plated aluminum conteiner, musical tone contains more energy in the tains of other barriers without relay devices. 

middie frequencies where hearing acuity is 

greatest. 


<4 A Philco engineer pans the cam- 
era of an airborne TV system de- 
veloped recentiy for the Navy's 
Bureay of Ships. Camera pickup is 
being transmitted to receiving loca- 
tion 50 miles distant. Systems of 
this type could be used for control 
of amphibious landings. (Right) 
Twenty-eight foot parabolic antenna 
at Dorado, Puerto Rico, developed 
by IT&T, is the terminus of the 238- 
mile microwave link between Puerto 
Rico and the Dominican Republic. 
Path losses in this area ore 15 db 
less than those in northern U. 5. A 
500-watt transmitter is housed in 
building at the right. 





Instrumentation 
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A For more than two years at Miami, Fia., General Motors research staff has 
made a continuous record of intensity of sunlight in various parts of the spec- 
trum by means of a spectroheliometer or Sunshine Spectrum Recorder. The re- 
cord is correlated with the weathering of automotive finishes visible on ex- 


A New transistorized alpha radiation de- 
tection instrument (eft) developed at 
Hanford by GE. Survey meter is smaller, 
lighter, more rugged, and less sensitive 
to temperature and humidity changes posure racks in background. 
than older instrument (right). 


“4 impact Noise Analyzer, Type 1556-A, 
has been developed by General Radio 
Company as an accessory to a sound-level 
meter. Certain significant characteristics of 
impact noise can now be analyzed, To in- 
dustry, certain impact noises are a serious 
problem because of possible hearing loss. 
impact noise from a punch press is being 
analyzed by means of analyzer and 
sound-level meter. 


® Test sets so rugged they can function 
after being dropped 30 inches onto con- 
crete or immersed in water are displayed 
at the U.S. Naval Ordnance Laboratory, 
White Oak, Md. Panel (left) and .vassis 
(right) are housed in fiber glass case. 


“@ Robot with x-ray eyes, built by 
GE for the Army Ordnance Corps, 
automatically inspects the explo- 
sive charge in each artillery rocket 
coming off the production line. 
Machine inspection eliminates ‘‘hu- 
man error,”’ saves large sums of 
money, and relieves shortage of 
x-ray technicians. 


> Control unit of Federal's 

Autopilot can fit either on control 

pedestal of a plane or on instru- 

ment panel in much the same way 

as a car radio. Control unit con- 

sists of manval “turn” control, 

“pitch” control, manual “course” : a 

trim control, and two on-off ‘roll’ Courtesy Federal Telephone and Radio Co, 
and ‘pitch’ switches. 





y Federal Telephone and Radio Co 


A Autopilot System, F200, for mediumweight, pri- 

vate and business aircraft, weighs only 17 Ibs and is A IBM's electric typewriter with electronic tabulation speeds preparation of busi- 
no bigger than a typewriter. It contains a gyro—servo ness forms containing blank fill-in areas. The electronic ‘reading’ feature elimi 
assembly (top), control panel (lower left) and a turn- nates tabulating adjustment when using ao variety of forms. Vertical lines printed 
bank indicator. Federal'’s F200 sells for $1,995. on the form with conductive ink program carriage to stop at correct typing point 


®& This generator will deliver its 
full-rated output independent of 
aircraft speeds, ambients, and alti- 
tudes. Generators of the J&H oil- 
cooled family, ranging from 2.5 kw 
through 40 kva, were developed to 
meet power needs of aircraft such 
as the FIO2 and missiles of the 
Bomeorc and Navaho type. 


“4 B. Kazin, RCA Laboratories, dem- 
onstrates electronic omplifying flu- 
oroscope capable of increasing by 
100 times the brightness of x-ray 
images for direct viewing. Display 
box compares new amplifying screen 
(left) and conventional type (righ?). 
X-ray image of the electron tube 
appears brightly only on the ampli- 
fying flvoroscope 


“@ Electrofax, avto- 

matic dry-photographic 

enlarger-printer which 

can enlarge, develop, 

and print 15 standard 

size engineering draw- 

ings from microfilm 

originals within one 

minute. Equipment can 

be used with Filmsort 

filing process which 

utilizes individvel mi- 

crofiim exposures of 

drawings mounted on 

separate business ma- 

chine cards. H. G. A in AMP's Turbo Division, mobile 

Reuter, Jr, RCA en- mount is used to test accessory power 

gineer, inserts stack of supplies for guided missiles. Fuel and 

cards in unit. Up to sensing instruments remain on cart dur- 

500 cards can be hon- ing test to minimize installation ond re- 

died at rate of one moval time. Pickups on the power supply 

every four seconds. are being connected to recording instru- 
ments on the permanent console in the 
test cell, 


Courtesy Radio Corporation of America 





Rotating Machinery 


Nae 


Courtesy Ceneral Electric 
Courtesy Westinghouse Corp 


A A 150-ton capacity overhead crane manipulates 
42,000 ib generator rotor being inserted in a steam 
turbine-generator unit destined for Caracas, Vene- 
zuela. Electricity from unit will operate pumps to 
lift water from the River Tuy to an artificial lake 
whence it will flow to the city. 


A The four Westinghouse 217,260-kw turbine-generators at the Ohio Val- 
ley Electric Corp.'s station at Cheshire, Ohio, are designed for steam con- 
ditions of 2,000 psig, 1,050 F initial, and 1,050 F reheat temperature. 
Each turbine-generator is a high-pressure, cross-compound, hydrogen- 
cooled, reheat unit. The high-pressure element drives a 130,000-kw, 3,600- 
rpm, 85 per cent pf generator. The low pressure element is of the double 
flow type and drives an 67,260-kw, 1,800-rpm, 85 per cent pf generator 


“<@ The steam turbine casing en- 
closing the pressure section of the 
world's first commercial super- 
critical pressure steam turbine- 
generator unit. Turbine’s initial 
steam pressure will be 2.25 tons 
per square inch at initial tem- 
perature of 1,150 F. It is rated 
at 125,000 kw, enough for a city 
of 208,000 persons. (Right) This 
40-ft. boring mill has been oper- 
ating around-the-clock seven days 
a week machining a 150-ton sec- 
tion of the world’s first 300,000- 
kw steam turbine-generator unit 
for Detroit Edison's River Rouge 
station 


Courtesy Allis-Chalmers 
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<4 = Turbine-genera- 
tor's 76-ton, 4-pole, 
1,800-rpm rotor 
(lower right) and its 
35-ton, 2-pole, 3,- 
600-rpm partner 
suspended from 
crane are shown 
during manufacture 
at Allis-Chalmers 
(Right) GE's Kina- 
matic motors have 
exciting and commu- 
tating field coils (A 
and 8) insulated 
with mica and glass; 
(C) brush rigging, 
with bronze brush 
holders. 





Courtesy General Electric 





<@ }-T-E Circuit Break- 
er Co.'s new power 
circuit breakers meet 
three new standard 
ratings for metal-clad 
switchgear. For 13.8 
kv, 1,200 and 2,000 
ampere applications, 
new I5HV-750 units 
(illustrated) have in- 
terrupting rating of 
750 mva. Additions 
to the 4.16 kv line 
are the S5HV-350 
breakers which have 
@ continuous current 
rating of 3,000 am- 
peres for main and 
bus ties or 1,200 om- 
peres for feeders. 
Also for 4.16 kv, 1,- 
200 ampere applica- 
tions are the SHV-75 
with higher interrupt- 
ing rating of 75 mva. 








A Three-unit cascade transformer bank in the Westinghouse Transformer Division's 
fest center, Sharon, Pa., supplies 1.05 million volts at 60 cycles for development 
and commercial tests. Metal doughnuts at base of tallest unit effectively increase 
distance between tank and ground by reducing the high surface voltage gradients. 
150-ton door of anechoic vault can be seen in background. 


A Gas-filled power transformer, believed to be the world's 
first, is inspected before shipment from the General Electric 
plant, Pittsfield, Mass., by Guglielmo Camilli (center), leader 
of the scientists and engineers who developed the revolu- 
tionary new design, and E. S. Martin (right), project engineer. 
The unit is the first of two transformers for Consolidated Edi- 
son Company of New York City. 


A Westinghouse’s anechoic vault where complete sound 
measurements on transformers rated more than 500,000 kva 
and weighing more than 400 tons are made. Vault is 
primarily a research and development tool to aid in design- 
ing transformers that ore quieter and more efficient, yet 
smaller and lighter. Designed for an ambient noise level of 
less than 30 db, it has walls nearly five-feet thick. A solid 
layer of steel lining the inner wall of tne structure shields the 
room to permit radio-inflvence measurements on large units 
(Left) Mobile 7,500-kva substation, built by GE for the Iilinois 
Power Company, con supply enough power for community of 
15,000 persons. Utility will use it to maintain service when 
regular stations are shut down for maintenance 





y General Electric Co 


A OD. 8. Shoults, general manager of GE's 
Aircraft Propulsion Department, holds elec- 
tronic assembly used in bistory's first success- 
ful long-range operation of electronic com- 
ponents for atomic reactors, Components were 
subjected to 90 per cent of maximum reactor 
radiation and to temperatures ranging up to 
450 C (642 F). 


Reactors 


A los Alamos human counter scintillation tank with 108 photomultiplier tubes 
outside its 20-ton shield. 


A Small-size plant developed by GE engineers at the Hanford 
atomic plant duplicates most of facilities of actual pliant for 
separating plutonium from uranium. The prototype tests chemical 
methods of separating plutonium from uranium that has been ir- 
radiated inside an atomic reactor. Process steps are controlled 
outside 
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A These four 1,600-hp, 2,300-volt, “canned motor pumps are 
in final stages of construction at the Westinghouse Atomic Equip- 
ment Plant, Cheswick, Pa. They are the main coolant pumps for 
the nation's first full-scale atomic electric generating station at 
Shippingport, Pa. Each pump weighs nearly 14 tons, stands 10 
feet high and is 4 feet in diameter. Capacity of each pump is 
18,300 gpm at 2,000 psi at up to 6,000 F. 


<4 General Electric's concentric 
thermocouple, smaller than a 
straight pin, combines dvurability, 
flexibility, and small size, making 
it svitable for reactor temperature 
measurements. 
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A The Los Alamos human counter for in vive gamme measurements at very low 
levels with 42 liquid scintillation detectors. Sea 


A Mechanical liquid-metal pump built by the 
Westinghouse atomic equipment department can 
operate at temperatures up to 1,600 F. Available 
in ratings up to 5,000 gpm, it will be used in 
nuclear power plants, chemical process tines and 
other applications requiring high-temperature heat 
transfer mediums 


Courtesy General Electric Co, Courtesy General Electric Co, 


A GE's robot chemical analyzer recovers A Rubber strips inside a metal basket 

plutonium valved at $250,000 a year. being lowered down a metal tube sur- 

Dimples in tape contain samples of liquid rounded at the bottom by radioactive A An aerial type comera is used by GE 
waste from plutonium refinery. Radiation de- vranium. Test shows how materials employee to take underwater photos of 
tector determines presence of plutonium. stand up to gamma radiation. intensely radioactive vranium fuel 


& Sodium iodide crystal “eye"’ 
in watertight, windowless 
aluminum container (left) af- 
fords a better “‘view™’ into 
test wells containing radioac- 
tive wastes at the Hanford 
atomic plant operated § by 
General Electric, (Left) Closed 
circuit color TV helps operate 
giant overhead crane in radio- 
active area of Hanford pliant. 
TV system gives added depth 
perception and high image 
bril'iance during operation of 
crane. 





Automation 


Courtesy American Machine & Foundry 


A Automatic cigarette making machine by AMF incorporates beta gauge 
and dielectric bridge for precise control of long- and short-term varia- 
tions in cigarette rod density. Main control cabinet (fop center) for 
microfeed regulator system contains vibrating reed electrometer fed by 


beta gauge 
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A Static switching system provides General Elec- 
tric engineers with a new automation tool in the 
form of seven basic static control elements for use 
in tallor-making completely automatic control sys- 
tems in applications ranging from steel mills to 
conveyor drives. One of the seven elements, a 
multipurpose unit, has a permanent memory func- 
tion even on loss of power, and can serve 15 basic 
control functions. Control panel directs the switch- 
ing and memory operations of an automatic con- 
veyor system routing a variety of major household 
appliances from the main product transfer conveyor 
to one of several warehouse shipping areas at 
GE's Appliance Park in Louisville, Ky. 


A “Nerve” cells for a new switch stimulate assembly-line 
automation. Developed by Minneapolis-Honeywell, the 
switch, monitoring a sequence of metal parts, ‘‘confirms’’ 
each piece as it passes and trips a remote relay that moves 
the part on. Conversely, it shuts down assembly line if break 
in parade of pieces occurs. 


Courtesy General Electric Cg. 

A This 85-ton contour profile mill- 
ing machine is controlied by a GE 
electronic tracer control system cap- 
able of making split-second ‘‘de- 
cisions."' Giant machine, manvfac- 
tured by Onsrud Machine Works, 
processes spar and wing chords and 
wing skins for Boeing Airplane 
Company. (Leff) Machine cuts sur- 
face on wing cord. GE tracer con- 
trol operates from lineal cams or 
templates mounted parallel to the 
working surface and located near 
the base of the machine. In op- 
eration, the cutting tool is guided 
over the work piece by tracer heads 
which automatically follow the con- 
tours of full-size master templates 
and control the speed of the feed 
drives. 





A An electric entry station machine designed by Armour Research Foundation for 
Sears Roebuck Co. automates order handling and provides inventory statistics. The 
basic element of the system is a magnetically recorded file card, which contains 
information of catalog items in both visible and magnetic form. Equipment can 
produce and read magnetic cards, prepare item shipping ticket, calculate the ex- 
tended price and total order amount, and produce a punched tape record of 
order statistics. 


A This punched-card transcriber, developed by the 
National Bureauy of Standards, coiverts numbers 
and instructions on cards into a serial binary code 
In this form, the information can be fed either di- 
rectly into an electronic computer at rates up to 
600 punched cards per minute or stored on mag- 
netic tape. 


Computers 


Courtesy International Bu ‘ Machi Cor 


A IBM's electronic data processing machine, the 305 RAMAC, is built around a 
disk memory unit, visible in background, having a storage capacity of 5 million 
digits. Unit consists of 50 magnetic metal disks arranged in a vertical stack, with 
data recorded on or read from each side of the disks by a rapidly moving arm. 
“In-line,” rather than “‘batch,”’ data processing made possible by RAMAC is ex- 
pected to alter completely the course followed by business accounting for the past 
50 years. 


<4 Transistors are under intensive investigation ar Bell Tele- 
phone Laboratories (BTL) to determine their suitability for air- 
borne electronic computers. Current phase of investigation is 
the feasibility study of a large coincident-current magnetic 
core memory system operated entirely by transistors. E. Lb 
Younker, BIL engineer, is testing such a system. Mr. Younker 
believes that experience to date indicates a transistor driven 
memory of this kind is entirely feasible and quite attractive 
(Above) National Bureau of Standards has developed an ana- 
log computer that will help in predicting the distribution and 
intensity of ground radioactivity following nuciear explosions 
Problem solution is displayed on cathode-ray tube over which 
@ transparent map con be laid. Radioactive intensity at any 
ground point up to 200 miles from ground zero can be de- 
termined by measuring the brightness at the corresponding 
point on the tube screen. 





<@ Dr. D. W. Lewis, Westing- 
house research scientist, dem- 
onstrates heat resistant prop- 
erties of a new solventiess 
silicone resin (effi, Lead on 
the hot plate melts while a 
conventional insulating resin 
(right) smolders, but the newly 
developed resin remains intact. 
Resin is ideal as high-tempera- 
ture electrical insulation. 


& Dr. M. A. Biondi, Westing- 
house research physicist, uses 
microwaves to study the super- 
conductivity of metal sample 
cooled by liquid helium to a 
temperature one degree above 
absolute zero. Purpose is to 
learn why certain metals, at 
low temperatures, permit elec- 
tric currents to flow apparently 
forever 


“<4 Test demonstrates Westing- 
house Research Laboratories’ 
NIVCO, superalloy for high- 
temperature steam turbine 
blades. NIVCO, the first prac- 
tical result of research tech- 
nique for “predesigning” 
metals of the future, will mean 
greater efficiency for tomor- 
row's electric power plants. 


& A new process for produc- 
ing ultrapure silicon has been 
developed by the Bell Tele- 
phone Laboratories. H. C. 
Theverer (left), shown with 
coworker J. S$. Doyle, found 
that boron impurities can be 
removed from molten silicon 
by reaction with water vapor. 
Process may result in improved 
semiconductor devices 


Official Photograph U. S. Navy 


A View of instrumentation used in the measurement of velocity A The science of solid-state electronics depends for its 
growth and vitality on a supply of ultrapure and ultra- 
perfect semiconductor crystals. impurities and imperfections 
in the semiconducting crystal have been found to influence 
materially the behavior of transistors and other solid-state 
devices. K. E. Benson and A. J. Goss of Bell Telephone 
Laboratories have found an important relationship be- 
tween the two. Mr. Benson is shown with the zone-melting 
apparatus employed in growing single crystals of ger- 
manium-silicon alloys. 


of strong shock waves in the hypersonic shock tunnel by multiple 
reflection microwave interferometry. Usable from velocities of 
Mach 6 up, the instrumentation operates on the principle of a 
cylindrical microwave cavity, the length of which can be changed 
by a conducting piston to provide resonance of the cavity at half- 
wave length intervals. In this application, the highly ionized 
shock front replaces the piston. Shock velocity can be determined 
within 2 percent from the oscilloscope trace of the resonance 
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A The pressure ratio recorder (above) was developed in 
the Naval Ordnance Laboratory's Aeroballistic Research 
Department for use with a synchro-controlled probe mount 
The recorder performs rapid and highly accurate, continuous 
pressure surveys of the air flow through the wind tunnel 
nozzle. It records the ratio of measured pressure to supply 
pressure so that these ratios are available by the con- 
clusion of the test. A complete flow field survey at any 
given Mach number (some 100 pressure ratio recordings) 
can be made within one hour, including the time for probe 
installation. 


& View of the tran- 
sonic control room of 
the propulsion wind 
tunnel. Left-hand panel 
controls the flexible noz- 
zle, stabilizer, test sec- 
tion, and diffuser. The 
center panel contains 
instruments for informa- 
tion during tests, power 
consumption control to 
the main motors in the 
motor drive building, 
the compressor, and the 
make-up air flaps 
Right-hand panel con- 
trols scavenging scoop, 
valves, and cooler No. 1 
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A Transformer yard of 
the Propulsion Wind 
Tunnel Facility showing 
two 66,000 kva trans- 
formers at ends of yard 
and two 37,500 kva 
transformers for the 
four main drive motors 
The 66,000 kva trans 
formers serve the two 
83,000 hp motors; the 
37,500 kva transform 
ers serve the twe 7275 
000 hp motors 


<4 Arrangement of four motors, totaling 216,000 hp, that are to drive the 
compressors for the transonic and supersonic circuits of the Propulsion Wind 
Tunnel Facility. An 83,000 hp drive motor is located at each end of the 
line-up with the center positions occupied by the other two 25,000 hp 
starting motors. Arrangement is such that the motors may be used with 
108 hp on each circuit of 216,000 hp on either of the two circuits 





A Photo transistors have been harnessed by Western Electric to read meters auto- 
matically, Photo transistor and its light source, a switchboard lamp, are mounted 


on a double arm that can easily be attached to the outer case of any meter (upper 
right) and set to any desired reading. Test set is for telephone set varistors. When 
meter needle, moving between the photo transistor and the light source, breaks the 
light beam, varistor is either ‘‘okayed"’ or rejected by energized circuit. 


A Subminiature M-1 transistor is believed to be the smallest 


Philco transistor yet developed. It operates in the audio fre 
quency range and performs the functions of ‘larger tran 
sistors. The M-1 can be used in electronic systems, such as 
guided missiles, computers, hearing aids, portable radios 
and equipment where miniaturization is an important factor 
The device withstands an acceleration rate of 20,000 ‘G's 


without change in characteristics. 


> First completely 
transistorized power 
line carrier assemblies 
are shown installed at 
the Potomac Edison 
Co., Hagerstown, Md. 
Instead of steel cabi- 
net (lower left) with 
interconnecting wiring 
to relay switchboard, 
all new equipment is 
contained in a Flexi- 
test (registered) case 
(right) 22 x 6 x 6 
inches. Cese is then 
mounted directly on 
switchboard. Units re- 
quire practically no 
floor space and only 
one cubic foot of sub- 
station space 


& Major breakthrough 
in transistor technol- 
ogy is claimed by Bell 
Laboratories. Key ele- 
ment is the develop- 
ment of controls over 
microscopic chemical 
layers Technique 
makes possible a 
‘base’ layer 50 mil- 
lionths of an inch 
thick Device's per- 
formance at very high 
frequencies surpasses 
that of any other 
transistor Electrical 
contacts are made to 
germanium by vapor- 
izing a metal onto the 
surface of the mote- 
rial. Later, wire leads 
are attached. 


y Radio Cor; 


A View of RCA's all-trans! jtor, marker- 
beacon aircraft receiver which operates 
on less power than a flashlight; weighs 
15 ounces, and is 2 x 4 x 5 inches. 





Tubes 


<4 F. H. Harris, scientist at Naval Re- 
search Laboratory, holds electric output 
charge-storage tube, which he developed 





Tube differs from conventional types in 
that reading time can be extended to 
hours or even days, with no appreciable 
decay of stored pattern 


P Electronic tube, developed by Westing- 
house, times successive flashes of light 
less than one billionth of a second apart 
Improved type of photo-multiplier tube, 
it uses a “chain reaction" of electrons to 
strengthen and measure flight of speeding 
atomic particles. Dr. E. J. Sternglass ad- 
justs radiation beamed into tube 


<4 Multiplier photo- 
tube, V4 -inch, 10 
stage, extends range 
of geophysical investi- 
gations. It has rated 
average gain of 300,- 
000 at 105 volts per 
stage. Information from 
tubes lowered miles 
into earth remains 
strong enough to iden- 
tify accurately  struc- 
ture of subsurface 
strata 


®& Developmental vidicon cam- 
era tube for light-weight TV 
camera is the size of a king- 
sized cigarette. Vidicon is only 
Y,-inch in diameter. Photo sur- 
face of tube has a substantially A L. P. Garner (left), RCA official, points out superpower transmitting tubes to 
greater sensitivity to light than ; D. Y. Smith, vice-president of RCA. Developmental tube, A2346, is expected te 
that of standard 1-inch vidicon generate the highest average power of any tube yet built. Mr. Smith's hand rests 
on a cutaway version of the A2335 tube, intended for UHF applications demand 
ing power in the order of 100,000 watts. On right is the A2332. used by the AEC 
in atom-smashing accelerators. Continuous power: of more than 1.5 million watts 
at 425 kc has been developed by this tube. 


Courtesy Radio Corporation 


® Heart of powerful shipborne 
radar installed on U.S.S. North 
ampton is magnetron designed 
by Westinghouse. “Big Mag- 
gie’’ delivers 10 million watts 
peak and can search out en- 
emy planes 400 miles away 
Complete tube weighs 60 Ibs 
but its permanent magnet 
weighs 300 Ibs. Cathode oper 
ates at temperatures up to 
3,100 F. Magnetron operates 


A Voltage tunable magnetron, 


: as a sealed oscillator, employ- 
tuned electronically over an S- 


band frequency of nearly 2 
to-1, is under development by 
GE. 


ing water and mild forced-air 
cooling 





A A fluorescent lamp with double the light output of present tubes of equal length Courtesy Westinghouse Corp. 
has been developed by the General Electric Co. Increased light is made possible 

by a series of lengthwise dents or grooves along one side of the eight-foot-iong A World's first flashlight in which electroluminescent 
fivorescent tube. This design permits maximum circumference of the tube while dise replaces bulb and reflector. Transistors step up 
constricting its inside area. The greater light output results from an increase in area and convert battery voltage into high-frequency al- 
of the lighted tube surface, the higher wattage at which the new tube can be op- ternating current. Resultant electric field causes disc 
erated, and the more effective use of energy within the tube. to glow. 


. ° “@ GE's “twinkle lamp,’ revealed at the 
umuination American Toy Fair, simulates the nighttime 
spectacle of countless fireflies. Fascinating 
effects are produced by a lamp that is the 
size of the smallest Christmas bulb. Self- 
flashing bulb comes in red, yellow, green, 
bive and clear glass. (Right) General Elec- 
tric's peanut-size PowerMite (registered 
trade mark) M2 flashbulb has been im- 
proved in performance and versatility. Bulb 
has 66 per cent more light than previous 
M2. A new bive bulb has been developed 
for color photography, the M2b, rated at 
5,500 lumen-seconds. 





A “Gold Top,"’ a photo projection lamp developed at GE, combines Rantiaid Diathidhens: Cope. 
horizontal burning with a vertical. filament and a baseless construction. 

These features make possible a lamp that (1) operates at cooler tem- A The 1,000 watt, semireflector, Westinghouse fluorescent 
peratures, (2) is precision-focused, (3) makes low contour projector de- mercury lamps provide improved color rendition and greater 
signs possible, and (4) insures cost savings in projector designed for its light efficiency. Lamps make golden-white mercury light prac- 
use. The 500-watt version shown will also be available in the 300-watt tical in high bay industrial lighting applications where fully 
coated lamps cannot be used efficiently. 











A “Audipage,” Phiico Corporation's per- 
sonal receiver, is smatier than most cigarette 
lighters and easily hidden in a person's gar- 
ments. Receiver operates on the principle of 
induction. It receives only within the restric- 
tions of an audio magnetic field set up by a 


yl S. Signal Corps 


A Cpl. Harry Mikus of Fort Monmouth, 
N.J., reports to his squad through the 
world's smallest combat radio, which is 
built into his helmet. The two-way FM 
set is smaller than two packs of ciga- 


wire “‘loop’’ around the perimeter of an area. rettes and weighs less than 1 pound. 
Audipage promises to be of use in places : A single set of tiny batteries is sufficient 
where conventional public address systems ; for 12-hours continues operation. To 
are impractical. , operate, the scout merely flips a switch 
to talk into a thumb-size microphone 


Courtesy General Electric Co 


A Towering vertical parts bins, moved 
up or down by operators with flip of 
switch, speed assembly of military elec- 
tronic units and save floor space at GE's 
Light Military Electronic Equipment De- 
partment, Utica, N.Y. (Left) GE's all-tran- 
sistor pocket radio is available with re- 
chargeable batteries good for 10,000 
hours of use. 6% inches long, 31. inches 
high, 1% inches thin, and weighing only A Control head and micropnone of the 
20 ounces including batteries, the six- Du Mont model MCA-105-8, a mobile radio 
transistor radio provides twice the sound system supplying 100 watts minimum output 
volume and four times the sensitivity of across its entire frequency band, 25 mec to 
previous transistor models. Earphones 54 mc. The contre! head can be mounted on 
may be plugged into back of set for or under the dashboard. The palm microphone 
private listening. offers superior audio response and higher ovt- 

put in addition to a front hang-up button 


A Designed especicily for leadiess insertion in printed 
wiring board circuits, General Electric's “‘Wejcap"’ capaci- 
tors are inserted either manually of by placement ma- 
chines in board slots. Dip soldering then makes permanent 
bond to the connection point, as in this typical TV re- 
ceiver subassembly. They feature low cost, small size, 
durability, and moisture resistance without bulky ovter 
coveis. TV receiver applications are: antenna coupling net- 
works, automatic volume control and avtomatic gain con- 
trol networks, screen by-pass, and other medium-tolerance 
circuits. erates receiver 


A General Electric's improved, long-range communications receiver is port of 
synchronous detection system developed for the Air Force. The system is a refine- 
ment of the basic a-m radio technique used for many years. Or. J. P. Costas op- 





celebrated its 50th Anniversary with an issue covering 
the history of that organization and developments of 
the lighting industry. The industry has come a long way 
since 1906 when carbon lamps were supreme while tan- 
talum and tungsten lamps were neophytes. Lamp de- 
mand was 38 million in 1906, quite a contrast to the 
billion or more incandescent, mercury vapor, and fluo- 
rescent lamps of today. Lamp types were few then but 
are multitudinous now. The past year has seen the fol- 
lowing developments: 

The familiar incandescent lamp has become smaller 
as coiled-coil filaments are used in 


more lamps. The 


3-light lamps are the latest to be designed for use in 
smaller enveiopes. Larger wattage lamps are next on the 
list to be reduced in size. New medium base 100/200/300- 
watt A-25 lamps and $0/200/250-watt high-low lamps 
were announced, 

Additional warm and cool tints of colored lights have 
been added to the pink lamp of a year ago, with which to 
create varying atmospheres and moods in homes, restau- 
rants, and similar environments. Flashing of Christmas 
tree bulbs operating at 6.3 volts is accomplished by means 
of a bimetal flasher. 

The familiar PAR lamps are now being made in six 
colors for outdoor use. Also new in reflector lamps is the 
30-watt R-30 neck silvered lamp and the 1,000-watt RB-52 
double contour bulb. 

The efficiency of high wattage lamps has been increased 
through the use of double coiled filaments and a new 
axial position of the filament. 

‘Two new sealed-beam headlights were designed for use 
in the automotive industry's new 4-lamp headlighting 
system. Each pair consists of one lamp which produces 
only an upper beam, and one with both upper- and 
lower-beam filaments. 

The results of constant changes and improvements in 
electric discharge lamps are longer lamp life and higher 


efficiencies. With respect to fluorescent lamps, two new 


A home magnetic tape player for television is shown here with Dr. H. F. 
Olson, RCA Laboratories, who directed its development. It can play pre- 


recorded black-and-white television selections from magnetic tape 


through any standard television receiver. 


Engineering Progress 


Testing high-tem- 


perature tronsform- 


ers designed to op- 
erate at 500 C. 


Courtesy General Electric Company 


8-foot, 200-watt, very high output, rapid-start lamps were 
announced, One of these uses a grooved 214-inch diam- 
eter bulb, the other a 14-inch diameter bulb, the latter 
using neon as a filling gas instead of argon. A deep-blue 
fluorescent lamp was made available for use with signs. 

There is an ever-increasing use of mercury-vapor lamps 
for street lighting—4 per cent of the streets in the United 
States now being lighted with mercury. Several improve- 
ments have been made in color-corrected mercury lamps 
1,000-watt, 


semireflector, mercury lamp provides color improvement 


now used to light schools and airports. A 


and adds up to 15 per cent more light on the work than 
conventional lamps. 

Levels of illumination rising toward the 300 foot- 
candle mark, primarily due to automation, are demand- 
ing better light control and improved brightness ratios. 
Prismatic control of light using acrylic plastics have been 
developed for luminous ceilings as well as for individual 
fixtures. A new street lighting luminaire uses two banks 
of six fluorescent lamps each 6 feet long; a_troffer 
emitting light and air has air diffusers concealed inside; 
and a fixture with adjustable louvers for lighting vertical 
surfaces has recently been introduced. These are just a 
few of the many devices being fabricated to provide for a 
bright, comfortable, and pleasant future. 


Industry 


ELECTRIC HEATING 


ONE OF THE MOST INTERESTING engineering develop- 
ments in 1956 in the high-frequency heating field has 
been the development of a process for the high-frequency 
resistance welding of dissimilar steels and dissimilar 
metals, such as continuously welding a strip of high-speed 
steel to a strip of high-carbon steel for use in reducing the 
cost of industrial hack saw and band-saw blades in which 
the teeth are cut into the edge of the high-speed steel. 
High-frequency power at 450,000 cps is fed into the two 
strips of metal as they are brought together raising the 
temperature to the welding point and producing welds 
at speeds in excess of 100 feet per minute. The equip- 
ment compensates for the different resistivity and weld- 
ing temperatures, 

In the field of radiant heating, many new applications 
are being worked out using the new high-intensity 
quartz infrared lamps, both in the low temperature-high 
speed and the high temperature field. Product tempera- 
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Mineral insulated 
cable installed on 
fore and aft walk- 
way of tanker. 


1,000 F have been obtained. 


Typical of the latter is an installation in Canada using 


tures well in excess of 
the quartz lamps to “fire” gold designs on glass bottles. 
Ceramics are also being fired at 1,400 F on glass bulbs. 

Metal-sheath radiant heaters have been developed in 
double-element hairpin designs mounted in reflectors, Six 
of these single elements of different lengths may be com- 
bined in pairs to form 27 different heated lengths in one 
housing. 


ELECTRIC WELDING 


Recentiy the Federal Machine and Welder Company 
delivered the largest resistance spot welding machine of 
its type to the Ryan Aeronautical Corporation, San 
Diego, Calif. Designed to make spot welds in aluminum 
alloys exceeding Government specifications, the machine 
reaches over 13 feet into the air, and weighs over 58,000 
pounds, It is designed with a special throat or work 
clearance area of approximately 2,100 square inches to 
accommodate a portion of the tail section of the largest 
commercial jet airliner now under construction. 

Of special interest to electrical engineers is the 25,000 


pound 3-phase half-wave rectifier transformer, the largest 
of this type ever built, which supplies the 106,000 am 


peres of welding current. The core was constructed of 
¥4-inch-thick mild steel plates, machined for perfect 
alignment. Since the primary of the transformer is fed 
from the output of a 3-phase half-wave electronic 
rectifier at one polarity, an air gap was incorporated in 
the magnetic circuit of the core to obtain a low value of 
remanence and prevent saturation. The thick lamina- 
tions and the air gap required the development of en 
tirely new construction techniques, 

The electronic control, which times the duration of the 
welding current and allows the current magnitude to be 
varied in increments of 0.1 per cent, was built by the 


General Electric Company to Ryan spec ifications. 


INDUSTRIAL POWER RECTIFIERS 


THE FIRST COMMERCIAL INSTALLATION employing the 


new triple diametric rectifier transformer connections 
was placed in service on a chlorine line rated 36,000 
amperes, 632 volts. Two aluminum potlines each rated 
90,000 amperes, 650 volts will also employ this new triple 
diametric circuit. 

Two other notable trends over the past year have been 


the widespread acceptance of the new high-capacity 
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both 
pumped and sealed tubes of the metal-enclosed design, 


sealed ignitrons and the increased demand for 


particularly in the higher capacity ratings. The accep- 
tance of metal-enclosed designs had been immediate by 
industrial users and the trend is now spreading to the 
electrochemical users for large aluminum potline instal 
lations. 


MINING AND METAL INDUSTRY 


Tuts PAST YEAR the Weirton Steel Company, Weirton, 
W. Va., a division of the National Steel Corporation, took 
another giant stride in its long-range modernization and 
expansion program by starting up the fastest and most 
powerful five stand tandem cold strip mill in history 
Equipped to deliver finished steel at a rate of over 7,000 
feet per minute, about 80 miles per hour, the mill is 
driven by d-c motors with a total rating of 28,000 hp. 

The higher rolling speeds and larger machinery at the 
installation required increased automation and greater 
precision in system performance. An automatic thickness 
control system takes signals from X-ray gauges and feeds 
them into transistor—-magnetic amplifier—rotating ampli 
fier control systems to regulate strip thickness automati 
cally to a tolerance within a few ten-thousands of an inch 
even at the highest operating speeds of this mill. Use of 
the automatic gauge control at Weirton is another signifi 
cant example of the role automation is playing in steel 
production today and will play to an ever-increasing 
amount in the future, 

Standard prepunched aceounting cards are being used 
to program roll opening and main drive motor speed for 
each pass of the metal through a reversing roughing mill 
The card is inserted by the roller into a heavy duty 
industry-type card reader located in the mill pulpit 
Operation of a sequencing push button is all that is re 
quired to obtain automatic and accurate setting of roll 
opening and mill speed. Mill operating personnel are 
enthusiastic over the speed ol response, accuracy, flex 
ibility and the quality control possibilities 

During the coming year use of card program control 
will find wider use on reversing slabbing, blooming, and 
plate mills as well as reversing roughing mills. Sensing 
devices such as hot metal detectors and strain gauges will 
basic numerical control system 


assist the in sequencing 


the over-all operation 


PETROLEUM INDUSTRY 


Usk OF THE STRAIN GAUGE as 4 pressure pickup to 
obtain an electrical impulse for remote pressure indica 
tion and/or control purposes is rapidly spreading to all 


The 


ability, and ruggedness of the devic« 


industries handling fluids or gases accuracy, reli 


and its assorted 
amplification equipment have been proved in so many 
applications that in at least one industry—oil and 
petroleum products pipe lines—it has been accepted for 
equipment protection, 

Modern pipe lines with a number of pumping stations 
operating in series must have devices at cach station to 
protect the centrifugal pumps against low suction pres 
sure which could cavitation and 


cause damage the 
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Conical prismatic ele- 
ments on this lens 
control the direction 


of light output to 
eliminate glare in 
high light level in- 
stallations. 





Courtesy Holophane Company, Inc. 


pumps, high case pressure beyond that the pump case 
and fittings are designed to withstand, and high out- 
bound line pressure beyond safe limits of the line pipe. 
Where strain gauges are already being used to measure 
these pressures, addition of the protective relays is rela- 
tively simple and economical. The low voltage output 
of the strain gauge amplifier (usually 0-5 volts) which 
goes to the pressure-indicating meter is simply stepped up 
to a higher voltage suthcient to operate a suitable relay. 
Inasmuch as the voltage output is directly proportional 
to the pressure on the strain gauge, adjusting the relay 
to operate at a definite voltage will enable an alarm to 
be given or the pumping unit (or units) to be shut down 
at any predetermined pressure. 

The obvious advantages of this type of pressure- 
protective system for a wide variety of fluid and gas 
applications will undoubtedly result in the vacuum tube 
being introduced into a number of industries where it 


has not been used before. 


Instrumentation 


ELECTRONIC AND HIGH-FREQUENCY INSTRUMENTS 


ONE OF THE GENERAL TRENDS in the field of instrumen- 
tation is that toward making precision instruments for 
measurements outside of the specific laboratory and en- 
gineering areas, with an emphasis being placed on digital 
data presentation, elimination of all calculations, and 
simplicity of operation to permit use by unskilled and 
semiskilled personnel. 

New instruments that have been developed during the 


past year include: 


1. An electronic engine analyzer which utilizes a 
cathode-ray tube display and can be used to study the 
performance of automobile engines “in the shop” or 
during road tests. 

2. An 


cigarette manufacture which, by combining dielectric 


electronic instrument for quality control in 
measurements and measurements of beta particle trans- 
mission, maintains a product with uniform density. 

3. A time interval meter for weapons testing which is 
capable of measuring and printing as many as 150 time 
intervals per second with an accuracy of approximately 
10 microseconds. 

4. An automatic impedance plotter for instantaneous 
recording of real and imaginary components of im- 
pedance as a function of frequency, temperature, or other 
variables. This instrument has a frequency range of 10 
cps to 100 kc with an accuracy of 2 per cent for resistance 
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values between 0 and 10,000 ohms and reactances be- 
tween + 10,000 ohms. 

5. A traveling wave cathode-ray tube for photographic 
recording of transients in the millimicrosecond region 
which has a sensitivity of 0.2 volts per trace width and a 
writing speed of 10-inch trace widths per second which 
permits the recording of pulses with rise times on the 
order of tenths of a millimicrosecond. The new cathode- 
ray tube achieves high deflection sensitivity by the rise 
of a long traveling wave deflection plate system wherein 
the signal velocity along the plates is made equal to the 
electron beam velocity, thereby eliminating transit ume 
distortion. 


INDICATING AND INTEGRATING INSTRUMENTS 


THE DESIGN of a clamp-type a-c microammeter on the 
part of the Bureau of Standards has been announced. 
Jsing a small clothespin-like clamp with a tiny split-core 
transformer to encircle the circuit under test, the output 
of the transformer secondary coil is amplified through the 
use of seven transistors fed from a small 6-volt battery. 
The full-wave rectified output is indicated on a 200- 
microampere d-c panel instrument. Scales of 0.2, 2, 20, 
and 200 milliamperes represent the current in the single 
conductor being tested with errors of less than 10 per 
cent of full scale from 150 to 60,000 cycles, with only 
slightly greater errors at 60 cycles and at 100 kilocycles. 

Another new development is the use of amplifier tech- 
niques in conjunction with a servo ratio indicator for the 
measurement of low resistance values. Eliminating the 
apparatus and manipulation of a Kelvin double bridge, 
the voltage drops of the current through a standard 
resistor and the resistor being tested are amplified and 
their ratio is directly indicated. Of value in adjusting 
shunts, in making conductivity tests and other work with 
low-valued resistors, the procedure further extends the 
use of electronic amplifier methods into the field ef basic 


measurements, 


NUCLEONIC AND RADATION INSTRUMENTS 


GOVERNMENT BILATERAL AGREEMENTS and the decision 
to aid in the support of university training reactors, as 
well as the tremendous interest in nuclear-powered ves- 
sels and in broadening AEC and industrial power reac- 
tor programs have stimulated a number of studies. The 
purpose of these studies is to reduce the complexity of 
instrumentation, to rely more heavily on electrical trans- 
mission of measurements, to improve reliability, and to 
devote more time in reactor training courses to measure- 
ments and control. 

Development progress encompasses a Bureau of Stand- 
ards analog computer for radiation fallout measure- 
ments and predictions; an atomic “stop watch” used in 
atomic research, which times events occurring in | bil- 
lionth of a second; a television camera usable inside a 


reactor shortly after shutdown; measurement compo- 
ments capable of high-temperature operation, which ap- 
pear unaffected by radiation; a liquid metal pump usable 
within the nuclear shield; and equipment to measure in 
animals and men within two minutes 0.001 microcuries, 
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where permissible amounts may be | to 100 microcuries 
of gamma nuclides. 

Imp oved instrumentation for operating reactors in 
cludes liquid-level transmitters for homogeneous reactors, 
where corrosion and radiation effects are important fa¢ 
tors, a mass spectrometer to inventory isotopes in fuel, 
with minimum hazard to analyst; equipment to detect 
fuel cladding ruptures, allowing remedies belore exces 
sive contamination; and fast responding temperature 
measuring detectors in concentric-thermocouple form for 
sinall size, and rugged resistance form suitable lor opera 
tion in radioactive high-pressure water, 

In general, as the reliability of measurement and 
control instruments are improved especially in regard to 
high temperature operation, the art of nuclear reactor 
control is also improved and improvements have defi 
nitely been made in that direction 

Examples of trends toward compactness and sensitivity 
include transistorized monitors and dosimeter chargers, 
portable fast neutron monitors, portable time-lett-betore 
monitors, carbon chambers ton 


serious-dosage gamimas 


insentitive to thermal neutrons, and neutron sensitive 
photomultipliers insensitive to gammas for fast neutron 
reactors with gamimas decades above’ present reactoi 
values. 

Recent revelations of advances relating to controlled 
nuclear fusion have created a resurgence of interest in 
gaseous discharges and allied instrumentation such as 
the use of microwave techniques. It is stated that spectro 
give 
plasma composition during early fusion research. 


scopic measurements can useful information on 


Power 
POWER 


The Electric 
Company placed in service at Eastlake Station the first 


GENERATION 


Durinc 1956, Cleveland Illuminating 


large steam turbo-alternator with liquid-cooled stator 


conductors, securing at least three times the current 


carrying capacity attainable with conventional hydrogen 
cooling. Improved rotor cooling whereby rotor scoops 
bring the hydrogen into direct contact with the rotor con 
ductors, in combination with the advanced stator cooling 
will permit the construction of much higher rated 3,600 
rpm generators within shipping limitations, In the sam 
station, forced-air-cooled isolated-phase bus ducts rated 
10,000 between the and the trans 


ampcres generatol 


former achieve very considerable space saving. Several 


utility companies plan to use steam-turbine boiler-leed 
pump drives in order to minimize station auxiliary power 
problems and achieve over-all economies in operation 
The march 
Public 


(N.J.) station went 


toward higher steam pressures continues; 


Service Electric and Gas Company's Burlington 


into service at 2,350 pounds per 
square inch and 1,100 I 

In the hydroelectric field, 8S. Morgan Smith Company's 
new high-head turbine test stand permits testing homolo 
gous models under heads up to 300 feet and conditions 


duplicating those in the field. First use of T-/ steel in 
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turbine spiral casinys, with approximately 50 per-cent 


reductions in plate areca with accompanying savings 


in freight and fiele 


welding expense, was made in the 
Brownlee and Swill. Creek plants 

Marked advance: are being made in pumped storage 
developments, notably Hydro-Electric Power Commission 
of Ontario's Sir Aciam Beck—Niagara Pumping-Generat 
15.000 bhp, turbine 
capacity under an 83-foot head and 5,000 cubic feet per 
The 
\uthority placed its outstanding Hi 


ing Station with six units rated 


second pump capacity over the full range of head 
Valley 


wassee pump-turbine unit in full operation. The 


lennessee 
unit 18 
rated 70,000 kva as a turbine-generator and 102,000 hp 
as a pump-driving motor. It can generate 80,000 hp under 
a 90-+oot and 5,900 cubic second 


head pump 
| 


head 


advances ire 


leet pel 
against a 205-loot 


Marked 


of gas turbines, especially in large 


being made in the application 
units projected fon 
Canada. Some 413 units are now installed or planned to 
1959 throughout the world. The 
is 40,000 kw in Sweden 


Stepped-up activity in the field of atomic power charac 


largest projected unit 


terized 1956, with progress on Shippingport and the 


placing in service of the United Kingdom's Calder Hall 
Station in October. In the United States, 20 plants of vari 


ous types are well along in design 


POWER SYSTEM COMMUNICATIONS 


IN THE CARRIER LINE, one of the major developments 
was a new line trap rated 1,600 amperes continuously 


with a short-circuit rating of 44,000 amperes rms sym 


metrical, and this current may be fully offset. This trap 


is made with aluminum conductor and it is approxi 


mately the same over-all size as the 1,200-ampere traps 

A capacitor potential device for obtaining up to 500 
watts of a-c power from a high-tension transmission line 
has been developed Where other sources of utilization 


voltage are not available, this unit can be used, within 


its capabilities, instead of a more expensive power trans 
former to supply any device such as power-line carries 
equipment 

I ransistorized powell line carrict equipment prevides 
i reliable medium for transferred trip protective relay 


signals. ‘Transistors, used throughout the entire receives 


and in all except the output stage of the transmitter 


have indicated considerably longer life than vacuum 


tubes. The use of these devices, coupled with conserva 


tive design, results in the necessary increased reliability 


Westinghouse CYPAK 
static control compo- 
with 


nent, shown 


case removed 
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One of the rectifier cubicles for the first commercial installation using the 


new triple diametric rectifier transformer connections 


for this application The transistorized equipment op 


erates on any frequency in the 40- to 200-kce carrie1 
frequency range. 

Distance relaying using an audio tone channel over a 
leased telephone line has proved successtul during 1956. 
Such 


those cases where frequency allocation problems rule out 


operation may be considered as an alternate in 


the use of standard power line carrier channels, The tele 
phone line as well as the tone equipment is continuously 
monitored through the use of a continuous blocking 
relay schen 

In the microwave field, a new method was developed 
to use the time-division multiplexing channel pulse to 
provide a high-speed relaying function, and applications 
lor directional comparison and phase com- 


were made 


parison relaying, transfer trip, and supervisory control 


This method provides high-speed control without requir 
ing any additional tone equipment, and turnishes con 


tinuous monitoring of the channel, 


RELAYS 


Ivy WAS ANNOUNCED that the initial use of transistors in 


a protective relay has opened a completely new field in 


relay design. The new relay, which will be used to pro 


tect large turbogenerators against unbalanced loading 


unit sensitive to negative-phase-sequence 


This 


transistors to 


has an alarm 


current as low as 7 per cent of the full-load current 


sensitivity has been achieved by the use of 


amplify contact capacity and demonstrates their etlec 


tiveness in providing improved relay performance 

In addition, new lines of induction overcurrent, direc 
tional overcurrent, and induction voltage relays in a new 
reduced case line were developed, The relay case heights 


have been reduced by approximately one-third, offering 


Ac the 


sell-aligning assemblies, and 


ippreciable savings in switchboard space samme 


time, mechanical simplicity 


standardizations have provided fewer adjustments, greater 


accessibility ind) improved performance Among the 


numerous electrical improvements are the significant 


reductions in burdens, minimum self-heating, minimum 


ambient temperature crrors, increased continuous rat 


ings, and a new high-speed directional unit 


It was also noted that several pilot-type relaying in- 
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stallations utilizing microwave channels were installed. 
Other channels put in operation for relaying were audio 
tones over pilot wires, and carrier over high attenuation 


cable. 


ROTATING MACHINERY 


THE LARGEST CAPACITY 3,600-rpm single-shaft turbine- 
generator so far produced was put into service at the Gal- 
latin Steam Plant of the Tennessee Valley Authority. This 
is a Westinghouse conductor-cooled unit having a maxi- 
mum capability of 319,444 kva, 24 kv at 45 psig (pounds 
per square inch, gauge) hydrogen pressure. 

Also installed on the T'VA system was the world’s larg- 
est capacity synchronous motor, rated 102,000 hp, 95 per 
\llis-Chalmers, 


This machine is used for pump-turbine service at Hiwas- 


cent power factor, 105.9 rpm, built by 


see Power Plant and is rated 70,000 kw, 0.85 power factor, 
as a generator with reversed rotation. 

\ 260,000-kva turbine-generator having a liquid con- 
ductor-cooled stator went into service during 1956 at the 
Eastlake plant of the Cleveland Electric Hluminating 


Company. This General Electric unit, the first of its type, 


also employs a gap pickup type of conductor cooled rotor. 
} §4p | 


Chree 50,000-kva synchronous condensers supplied by 
Allis-Chalmers operate at 900 rpm, 30 psig hydrogen 
pressure with substantially the same operating character- 
istics as conventional 720 rpm, 0.5 psig hydrogen pressure 
machines. 

A direct connected 420-cycle inductor alternator for a 
$25-kw excitation system was placed in operation with an 
Allis-Chalmers 
unit at the Palatka Plant of the Florida Power and Light 


75-mw outdoor type turbine-generator 


Company. Selenium rectifiers and magnetic amplifier 
controls for this largest excitation system of its type are 
installed below the generator. 

Reliance Electric & Engineering Company, Cleveland, 


Ohio, has improved its floating worm gear motor which 





Courtesy General Electric Company 


Automatic thickness control system on 7,000 foot per minute 
tendem cold reduction mill includes X-ray indicator at left and 
X-ray gauge at center; operator's cabinet is shown at the right. 
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has been used extensively for steel-mill runout tables, 


glass-polishing lines, etc. They also have developed a 


gear motor for use in Taconite plants and other locations 


where magnetic and abrasive dust is a problem. Reliance 


has also developed a 100-hp explosionproof motor having 
the size of a former 65-hp rating, and a 220-hp explosion 
proot dynamometer for output speeds to 50,000 rpm for 
testing earth satellite components 

Westinghouse Electric Corporation has developed grey 
iron casting tec hniques permitting more surlace area per 
inch of frame diameter, thus combining ruggedness and 
minimum size for a given rating 

The General Electric Company has designed a new 
line of d-c motors, generators, and motor-generator sets 
to provide greater versatility, faster speed of response, 
increased overload 


and capacity 


called the Kinamatic 


in adjustable spec d 


drives line 


SUBSTATIONS 


THE RELIABILITY of supervisory control, indication and 


telemeter selection systems operating over direct wire 


channels has been greatly enhanced by a newly devel 


oped automatic throwover equipment which detects a 


short-circuited o1 open-circuited channel and immedi 


ately transfers both the sending and receiving station 


equipment to a healthy channel. This equipment is avail 
able for use in those important installations where the 
highest degree of service continuity is essential 

he 13.8-kv 750-mva 


switchgear has been placed in service 


first installation of metal-clad 
his switt hgear IS 
of the same basic design, including the use of flame-re 
tardant insulation, as the 500-mva switchgear which was 
formerly the top interrupting rating. The 50 per cent in 
crease in rating was accomplished with no increase in 
unit width and with less than 10 per cent increase in floor 


space requirements 


SWITCHGEAR 


SEVERAL MANUFACTURERS have developed and are now 
marketing 750-mva magnetic circuit breakers with metal 
clad switchgear in the 15-kv class 

Che advantages of current-limiting fuses and molded 
case breakers have been combined in a single device 
capable of protecting circuits with available short circuit 
up to 100,000 amperes in the 600-ampere, 600-volt class 
Ihe unique feature of these devices is the tripping of 
the circuit breaker upon the operation of a single fuse 
thus preventing single phasing 

Molded case 
available in an 800-ampere, 600-volt rating, Air 


thermal overload circuit breakers are now 
circuit 
breakers rated at 3,000 amperes, 350 mva in the 5-kv class 
have been developed to satisfy the requirements of large 
station auxiliary service 

High-speed grounding switches have been developed 
for 250-kv service to close 20,000 amperes in less than 
5 cycles. The blade operates in a sulfur hexafluoride gas 
such a device 


will 


the opening of a remote circuit breaker, thus permitting 


within a sealed porcelain casing. Use of 


operated on transformer differential relays effect 


the omission of a circuit breaker at the transformer 
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Newly developed General Electric dual-element high-speed 


resistance temperature detector for atomic reactor plants. 


Higher ampere ratings are now available in isolated 


phase bus, using forced-air cooling or selt-cooled pres 


surized nitrogen-filled construction 


PRANSFORMERS 


SHIPMENTS WERE MADE during 1956 of the first cascade 
types of instrument potential translormers to be produced 


by an American manutacturer (General Electric Com 


pany) for power system use. Designed tor circuits of 115 


kv and above, the new transformers consist of three or 


more similar sections stacked one on top ol the other, 


with porcelain insulators between them The primaries 


are connected in series, with auxiliary windings inte 


connected so as to divide the voltage equally among the 
bottom se 


sections. Secondary voltage is taken off the 


tion. In this way, each of the sections needs to be insul 


ated for only one third or less of the total voltage, and 
substantial savings in over-all size and cost can be accom 


ASA 


burdens up to 


Performance meets the 0.3 (American 


plished 


Standards Association) accuracy class at 


200 volt-amperes 

lo take care of the increased ratings ol transtormers 
Allis-Chalmers Manutacturing Company has developed 
a load tap changer which is suitable for use on transtorm 


) 


ers rated |.3-million-kva for a 20 per cent range in % 


steps. This tap changer consists of three principal parts 
a dial switch mounted on the side of the tank and driven 


by an intermittent gear, a cam-operated circuitbreaker 
located below the dial switch compartment, and a motor 


breaker and 


The circuit-breaker rating is increased by 


driven mechanism which drives the circuit 


dial 
using an 


switch. 


arc-extinguishing device developed tor power 


transmission breakers 
Another 1956 deve lopm« nt in the field of transformers 
has been the determination of impulse stresses in trans 


former windings by means of computers, The insulation 


design of a transformer is largely determined by the dis 


tribution of impulse or lightning voltages within the 


vinding \ theoretical basis for determining these 


stresses has been developed and applied to the design of 


transformers through the utilization of modern digital 


and analog computers. The speed, accuracy, and versatil 


ity of those computers gives the designer an analysis 


which is not only highly accurate but is easily obtained 


Phe 


possibility for 


mathematical basis of the method provides good 


further development, Previous methods 
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Neutron ~ sensitive 
photomultiplier tubes 
practically insensitive 
to background gam- 


ma radiation, 


Vational Laboratory 


Courtesy Argonne 


have used either short approximate calculations or mod- 
cls which were expensive to apply and introduced a large 


time lag in the design procedure. 


IRANSMISSION AND DISTRIBUTION 


DuRING 1956, co-operative large-scale lightning investi- 
gations were initiated, These investigations involve meas- 
urements on actual transmission lines in the field, also 
laboratory investigations and analytical procedures. Spe- 
cial instruments have been developed for measuring the 
stcepness of wave front and surges produced on transmis- 
sion lines and towers. The investigations will furnish 
fundamental data on the nature of the voltages produced 
on transmission lines by lightning and will lead to im- 
proved performance of transmission lines in areas of 
intense lightning 

There is increasing interest in the use of multipic con- 
ductors in transmission line construction, This type of 
construction yields lower line reactance and improved 
corona and radio noise characteristics with smaller indi 


vidual conductor sizes. Spreaders, corona shields, and 

special high-strength insulators have been developed for 

use on such high-voltage multiple-conductor spans. 
Recent 


show that the present balance between equipment and 


economic studies of high-voltage transmission 


line costs favor the construction of transmission systems 


at voltages higher than those which were economically 


feasible 10 years ago. These studies also show dual-con- 


ductor transmission as attractive economically with 


economic loadings on dual-conductor lines approxi- 


} 


mately 25 per cent higher than those obtained with 


single-conductor transmission, 
Another significant development during the past year 


resulted from a fundamental analytical study of radio 


influence on high-voltage -ransmission lines, Explana 


tions were achieved for several phenomena of interest 
regarding radio influence, One of these, in partic ular, was 
the complete accounting for the previously unexplained 
very large reduction in radio influence observed with 
multiple or bundled conductors, 

Finally, mention is to be made of the effect of the cur 
rent trend toward further reduction in insulation levels 
in the transmission voltage range and of the improved 
characteristics of modern arresters. This trend has under 
lined the relative importance of switching surges as com- 
pared with lightning surges and 60-cycle operating volt 
ages on withstand insulation requirements. As a conse- 
quence, switching surges are being intensively studied, 
classified, and defined, with the objective of specifying a 


typical switching surge for the evaluation of insulation 
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characteristics. Studies were completed during the year 
not only on the manner in which arresters would limit 
and modify certain types of switching surges, but also on 
the nature of the switching surge duty which might be 
applied to a modern arrester by a typical system. 


Science and Electronics 
DIELECTRICS 


A NEWCOMER to the field of electrical insulation is a 
family of materials developed by the Westinghouse Elec- 
tric Corporation. Based on synthetic resins, these new 
rubberlike materials are tailor-made for their applica- 
tions, such as current coils for watt-hour meters and in- 
strument transformers. 

In the current-coil application, advantage is taken of 
the high thermal stability and the rapid molding char- 
the instrument trans- 
former requires a molding compound which provides 
mechanical protection, good electrical properties, oil re- 
sistance, and relative immunity to the degrading effects of 
ozone, water, and weathering. 


acteristics of new materials. An 


Through selection of the appropriate polymer and 
compounding ingredients, the hardness and other phys- 
ical factors may be varied over a wide range while re- 
taining the other favorable properties. Though the major 
use of the polyester elastomers has been by transfer 
molding techniques, an application has been developed 
in which the end product is a foam with very good 
thermal stability. 

Solventless silicones were developed jointly by West- 
inghouse and Dow Corning scientists. They are vinyl- 
substituted polysiloxane resins, providing thick sections 
of thermally stable, void-free insulation by impregnation 
or encapsulation techniques. The polysiloxane backbone 
provides the thermal stability‘and good electrical prop- 
erties, while the vinyl groups are present as a means of 
converting the liquid resins to crosslinked thermoset 
solids. Conversion to compact bubble-free solids is ef- 
fected by the use of conventional organic peroxides. Com- 
pactness is essential to the prevention of corona, which 
would lead to the physical destruction of the insulation, 
Void-free character is also essential to the ability of the 
finished insulation to dissipate heat generated within the 
electrical apparatus. These new resistant resins will per- 
mit high-voltage electrical equipment of a given physical 
size to have higher electrical ratings, Or in applications 
where weight and space are important factors, the physi- 
cal size of equipment of a given electrical rating can be 
greatly reduced, without risking failure through thermal 
degradation of the insulation. 


ELECTRONICS 


TRANSITION FROM DEVELOPMENT TO PRODUCTION of a 
number of advanced electronic systems and components 
has been an outstanding feature of the year 1956. 

In the field of communications, tropospheric scatter 
propagation, long in the laboratory stage, has become a 
practical military and commercial communications tool, 
1956 
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with dozens of systems now operating as integral com- 
ponents of established communications networks and 
even more being manulactured. Components have been 
developed to extend frequency coverage both higher and 
lower than previously available. Klystrons capable of 
generating 20 to 50 kw continuous wave at 200 mc and 
10 kw at 2,400 mc have gone into production during 1956. 

Broad extension of communication techniques into 
the microwave region continued. Single side-band trans 
mission pushed on to higher frequencies—even micro- 
waves on an experimental basis—thus helping to assure 
adequate communication spectra for the future. 

Development of a meteor scatter system that can trans- 
mit messages up to 1,000 miles was announced. This new 
technique requires only a fraction of the power of 
ionospheric scatter systems and promises to be at least 
as reliable. 

Color television continued its rapid expansion with 
more stations, more receivers, and more programs orig- 
inated in color. While strides were not as great as orig- 
inally predicted by some, definite progress was made. 
Practical television tape recorders were demonstrated dur- 
ing the year and production was begun. Progress was 
made in adapting tape-recording techniques to color 
television. 

During the year past, a new line of exceptionally 
rugged ceramic receiving tubes was released. The tubes 
will withstand heavy accelerative forces of shock and vi 
bration and will operate continuously with envelope 
temperatures of 300 C. 

Computers began to find their way into more and more 
industrial and scientific organizations and were being 
developed for many practical tasks such as electronic 
banking and bookkeeping. 

The “radar range” ceased to be a curiosity and moved 
out of the restaurant and into the home, at least two 


Type FB-12 


limiting 


current- 
high-speed 
breaker 
operable at 1,000 
volts and 1,200 am- 
peres continuous. 


d-c_ circuit 


Courtesy 1-T-E Circuit Breaker Company 
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Type LVDP plug-in 
buswoay recently an- 
nounced by General 
Electric, 


companies producing substantial quantities during the 
year. 

In the field of navigation and radar, klystrons began 
to replace magnetrons in sensitive situations, The first 
quantity production of very high power pulsed klystrons 
was started by several West Coast concerns. Spanning the 
power gamut, pilot production experience demonstrated 
the feasibility of manufacturing first stage S-band travel 
ing wave input amplifiers for radar receivers with man 
ufacturer’s specified true noise factor of 6.5 db at 3,000 
mc. This phenomenally low noise factor was often bet 
tered sufhciently that theoretical performance was actu 
ally exceeded by individual production design tubes 
Agreement was finally reached on a unified military and 
commercial air navigation system. Christened VORTAC, 
it will combine the best features of the VOR-DME sys 
tem sponsored by the Civil Aeronautics Administration 
and the military TACAN system. Progress was made on 
the air traffic control problems partially fostered by a 
tragic collision of fully loaded commercial airliners. De 
velopment of proximity warning equipment was begun 
and a tight time schedule set which called for delivery 
1958. Weather radar 


the airlines with an appreciable improvement in passen 


of first units in was widely used by 
ger comfort and reduced operating costs 
Several new guided missiles that rely entirely on elec 
tronics for guidance and control went into production 
Solid-state electronics saw the continued development 
of the 


transistor. High frequency units and drift tran 


sistors became commercially available for the first time 
\ tetrode with 10 db gain at 100 me was produced. Solar 
battery techniques contributed new fabrication methods 
of gaseous or solid diffusion into pure crystals which per 
mits controllable thin layers to be manulactured 


During the year the p-n-p-n diode was invented. Its 
unique properties include low voltage drop, making it 
suitable to replace gas tubes in certain switching opera 
tions. Improvements in circuit technology led to use of 


more transistors in computers and other equipments 


Electron linear accelerator development was stepped 


up tenfold, Units began to be used for sterilization and 


industrial processing as well as for research on atomic 
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structure. Several medical accelerators operated at 
about the 6 million electron volt level. Progress in the 
treatment of malignant growth with high-energy electron 
beams was very encouraging, presaging a possible new 
potent tool in the battle against cancer, 

Possibly the most spectacular engineering accomplish- 
ment of the year 1956 was the activation of the first SAGE 
subsector—a beginning on the most ambitious electronic 


control and communications system ever developed. 


MAGNETIC AMPLIFIERS 


MAGNETIC AMPLIFIERS have displaced electron tube sys- 
tems in the past, but usually at the expense of size and 
weight. During 1956 a twin-section magnetic amplifier 
was developed which weighs only 1 ounce and measures 
% inch in inches long. Though 
slightly heavier, this is smaller than miniature twin-triode 


diameter and 1%&% 
vacuum tubes. Each section is capable of delivering sev- 
eral watts to its load and the two sections are ideally 
suited for delivering differential excitation to torque mo- 
tors, solenoids, or relays. Operating from power supply 
frequencies in the range of 1,000 to 2,500 cycles, these 
miniature high-performance magnetic amplifiers will 
find application in airborne controls particularly in the 
fields of small jet engines and missiles. 

Magnetic amplifiers are also displacing conventional 
contact-type relays in industrial control systems to accom- 
plish the information processing functions normally per- 
formed by the relays. In many automated processes, mil- 
lions of relay operations occur within a relatively short 
period of time. Consequently maintenance and reliabil- 
ity may become a major factor. 

Any complex system of information processing can be 
accomplished by combinations of a relatively few basic 
functions. Small plug-in type packaged units of uniform 
size have been developed to perform these basic func- 
tions statically by means of magnetic amplifiers. A num- 
ber of these basic static units are readily interconnected 
to perform the required complex information processing. 


| 
Huge 220-hp explosionproof dynamometer designed and built 
by Reliance Electric and Engineering Company for testing earth 


sutellite components for project Vanguard. 


Engineering Progress 


Courtesy Westinghouse Electric Corporation 


Giass-reinforced polyesters, having good dielectric strength ond high 
tensile strength, are used in the design of commutator banding for mo- 
tors. In this application, the pre-impregnated glass roving is wrapped 
around the coil ends of a fuily assembled preheated motor. 





This technique provides completely static and nonelec- 
tronic control and regulating systems for a wide scope 
of industrial control applications. 


NUCLEONICS 


THE YEAR 1956 has been marked by a number of events 
and developments of special import to the field of elec- 
tric power generation using nuclear fuels. Notable among 
these were the allocation of 40,000 kilograms of U-235 by 
the U.S. Government for fueling, research, and power 
reactors. Some of this amount will be used by other coun- 
tries; some for the severalfold expansion of the entire re- 
actor program, both foreign and domestic; and some for 
the startup of the world’s first large-scale nuclear electric 
power generating station at Calder Hall (England). 

The Calder Hall reactor is a CO,-cooled, graphite-mod- 
erated reactor using natural uranium as fuel and is capa- 
ble of producing 70,000 kw output. Because it was de- 
signed to produce both plutonium and power, it is not 
looked upon as providing a good measure of the true 
economics of nuclear power, Nonetheless, the Calder Hall 
reactor is the forerunner of a series of gas-cooled, graph- 
ite-moderated, “power only” reactors planned for con- 
struction by the British as part of our rapidly expanding 
power reactor program. This program has been directed 
toward achieving as much as 6,000 mw nuclear electrical 
capacity by the end of 1956. 

Construction work on the United States counterpart of 
the Calder Hall reactor, the pressurized water reactor at 
Shippingport, Pa., continues with completion scheduled 
for mid-1957, The total reactor program in the Wnited 
States and other countries of the free world has under- 
gone an enormous growth during the past year. Almost 
all of the free nations have either ordered or undertaken 


preliminary planning for a reactor of some type with em- 
phasis on research reactors or small, pilot plant scale (26 


mw or less) plants. 
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The United States reactor program tends to be char- 
acterized by the construction of a wide variety of reactor 
types rather than of a large quantity with emphasis on 
total kilowatt output. This results from lack of informa- 
tion on the relative economics of the different types. 

The Soviet Union announced plans for a very ambi- 
tious power reactor building program leading to 2.5 mil- 
lion kw of electrical capacity by 1960. As many as 10 
different reactor types are said to be included in this 
program. 

SEMICONDUCTOR—METALLIC RECTIFIERS 

SEMICONDUCTOR-TYPE RECTIFIERS have been under in- 
tense development throughout the world not only as cells 
but also in their applications. 

As a result of developing higher temperature materials 
that go into the manufacture of selenium rectifiers, cur- 
rent densities have been raised, resulting in lower costs 
and smaller rectifier stacks. 

Germanium rectifiers are now being manufactured in 
Europe, following the U.S. practice. As a result of devel- 
oping hermetic-sealed germanium rectifier cells, water- 
cooled designs are being announced. This permits larger 
blocks of power per cubic foot of material—one manufac- 
turer quotes 10 kw per cubic foot and 60 kw per square 
foot of floor space. 

Silicon rectifiers are increasing in size with ratings up 
to 550 amperes or 500 volts d-c when using six cells in a 
3-phase bridge circuit. 

Large blocks of power using semiconductor rectifiers 
have been installed during the year to service the electro- 
chemical industry. One manufacturer has installed over 
70,000 kw. 

It is apparent that the trend is to semiconductor— 
metallic rectifiers for power-conversion applications. 


SOLID-STATE DEVICES 


AMONG THE 1956 DEVELOPMENTS in the field of solid- 
state devices was a new device which converts X rays to 
visible light and increases the brightness of X-ray-pro- 
duced images by 100 times over those obtainable with a 


x590 
klystron is shown in 


The Eimac 


its amplifier circuit 


assembly. 


Courtesy Eitel-McCullough, Inc. 
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Engineers checking the operation of the memory section of the Datamatic 
Corporation's $1.5-million data-processing system unveiled in 1956. The 
system can handle addition of 4,000 sets of 11-digit numbers in a sec- 
ond, or compare 5,000 or multiply 1,000 a second. 


conventional fluoroscopic screen, announced by the RCA 
Laboratories in Princeton, N.J. In this thin light ampli- 
fier panel, developed from the original RCA light am- 
plifier, X-ray images falling on a photoconductive layer 
cause a corresponding pattern of electric current to flow 
through an adjacent electroluminescent layer which 
emits visible light in a pattern corresponding to the 
incident X-ray image. The increased brightness of the 
screen permits viewing in normally lighted surroundings. 
Together with the accompanying increase in contrast, an 
improvement in perceptibility of picture detail is ob 
tained. If viewed in darkened surroundings, it is possible 
to reduce the X-ray intensity to values considerably lower 
than those customary for typical fluoroscopic displays. 
The present device has a speed of response of a few sex 
onds, making it useful in such functions as X-ray inspec 
tion of metal welds, castings, and other stationary objects, 
Further research is expected to produce photoconductive 
material which will enable greater speed of response and 
make possible the development of the device for a variety 
of other industrial and medical uses 

Another device the BEPOC (Burroughs Electrographic 
Printer-Plotter for Ordnance Computing) represents one 
specific embodiment of the electrographic recording tech 
nique. The device is designed to record in page form the 


output of a high-speed computer in either alphameric 


(printer jor graphical (plotter) form, or both. The record 
is made on a continuous roll of Il-inch-wide paper by 
printing data in dot form, Each dot is 0.010 to 0.012 inch 
in diameter in a matrix 50 x 50 per inch. The alphameri« 
information, three complete lines, can be recorded dur 
ing each scan, each character printed in a5 x 7 matrix, 
0.08 by 0.12 inches, five lines per inch, 7.14 characters pet 
inch, or 72 characters per line. If graphical information 


is recorded, the normal format allows \% inch of the 
1014-inch wide record for legend with a plot area 10 
inches wide and as long as desired. Provision is made for 
recording faint graph lines at five lines per inch in each 


of the two co-ordinates. 
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What Engineers Expect from Management 


H. L. RUSCH 


ASSOCIATE MEMBER AIEE 


As the engineer assumes a more and more im- 

portant role in industry, it becomes increasingly 

evident that harmonious relationships with man- 

agement are essential. Results are given of a 

survey on this subject conducted among more 

than 800 engineers in some of the larger Ameri- 
can corporations. 


HE EXTRAORDINARY GROWTH of the engi- 

neering profession since World War II has brought 

with it some real growing pains. One of the areas 

where stress has been felt most acutely is the relationship 
between engineers and management 

In order to explore some of the dimensions of these 

an extensive 


relationships in industry today, we made 


survey recently. Comprehensive interviews were con- 
ducted with more than 800 engineers in the larger cor- 
porations. This was a representative sampling of engi- 
neers in five major industries: aircraft, automobile, elec- 
tric machinery, petroleum refining, and steel—distributed 
in industrial centers from coast to coast. Also included 
were seven homogeneous engineer groups afhliated with 
leading American companies. Absolute anonymity was 
guaranteed the respondents, and they spoke very frankly. 

These engineers are industry's qualified professional, 
technical, and scientific personnel holding nonmanagerial 
positions. They are well educated and highly articulate, 
and they know what they expect from management. 
Herein we present their specific opinions, many of which 
come right down to human relations factors 

The growth of the profession results, of course, in ex- 
panding career opportunities, and the engineers recog- 
nize this, Specifically asked whether engineering is more 
attractive today, 69% (per cent) say that it is, as can be 
seen in Chart A; only a small minority, 14%, say it is 
less attractive 

Among the men of long experience—those 45 years of 
age and over who remember an earlier era—a large 
majority of 80% say engineering is more attractive today 
10 or 


Most prominent in engineers’ thoughts are the en- 


than it was 15 years ago. 
larged horizons for the engineer and the greater profes- 
sional and material recognition these are bringing. Typi- 


cal comments: 


“Engineering work has assumed a greater position 
in industry and, therefore, there is greater oppor- 
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tunity to do significant, creative work and obtain 
greater compensation,” 


“The technological advancement of our country has 
been very rapid and has brought about the need for 
specialists in a great nuraber of new engineering 
fields.” 


TOO MUCH ROUTINE 


Toprinc THE List of the engineer’s spontaneous com- 
plaints is the charge that he is forced to fight his way 
through a jungle of administrative red tape and onerous 
routine, His creative energies and productive drives too 


Engineering as a career is more 
attractive or less attractive than 
10 or 15 years ago? 


More attractive 
ee ae 
Less attractive 
ae 4: 
Same 
mo: 
No opinion 
ws. 


Chart A. 


often ebb away in the struggle with clerical detail. Asked 
what things they least like about their jobs, almost half 
of the engineers reply in words like these: 


“T like details involved in 


writing and editing departmental reports for sub- 


least the innumerable 


mission to top management... much of this work 


could be performed by statistical clerks.” 


“Much of my work consists of detailed calculations 
and accounting details .. . There is simply nobody 
to delegate clerical chores to,” 


In one portion of the interview, we asked the engineers 
to state whether a series of individual statements about 
their jobs were true or not true, Citing their own experi- 
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How engineers vote on a series of 
statements about their job: 


True 


17% 


No 
Gale 


|z= 


"Engineers are given too 
much routine work” 
“Pay not high enough 
compared with other 
positions requiring 
same or less ability” 
"Engineers are not kept 
properly informed of 
company policy” 61 
“Too little chance to use 
creative abilities” 45 
“The company does 
not help to further 
his education” 


21% 2% 


mm 3 


372 
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Chart B. 
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ence, 77%, agree that “Engineers are given too much 
routine work,” as shown in Chart B. 


ARE ENGINEERS FAIRLY PAID? 


SECOND IN HIS List of complaints, as is also indicated in 
Chart B, is the question of pay. As we note here, 76% 
of the engineers interviewed say their pay is not high 
enough compared with other positions requiring the 
same or less ability. 

More than four engineers out of every five who partici- 
pated in the survey are earning $6,000 per year or more. 
As a group, therefore, they stand fairly high on the na- 
tional income scale. But the engineer’s testimony about 
his salary makes it clear that management's pay policies 
fall considerably short of fulfilling his expectations. When 
talking about his pay, the typical engineer does not 
use the vocabulary of the financially oppressed (“I'm not 
making a living wage”; “can’t make ends meet’; etc.) 
Instead, he concentrates on salary injustices in relation 
to his experience, and compared with what other groups 
on the company payroll are earning. 

To many engineers, the only way to keep climbing up 
the financial ladder is to move over onto the management 
rungs: “The salary curve flattens out for experienced 
engineers except in solely management positions.” 

Following are some specific comments about the en- 
gineer’s pay when he thinks of himself in relation to 
other professions and trades: 


“The charwoman in our section is paid $80 a week; 
a starting engineer is paid $100-$120, depending on 
degree, etc.” 


“My main gripe is pay scales—a truckdriver 
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milkman makes approximately equal money with 


no requirements of a formal education.” 


“In this area, a carpenter, one of the lowest paid of 
the building trades, receives $540 per month for a 
40-hour this 
salary of a B. S. or M. S. engineer!” 


week. Compare with the starting 


These complaints are not confined to a mere handful 
of engineers. They are voiced by the great majority, as 
in Chart B. 

Clearly, today’s engineer expects management to do 


noted 


some basic recalculating—if only in response to the law 
of supply and demand. In one company where dissatisfac- 
tion with pay is especially keen, some engineers come 
right out with it. Their most effective way of getting a 
raise, they admit, is by taking a higher-paid job at an- 
other company in the area; after a decent interval they 
can return to their former company at a “pirate” rate. 

But it is characteristic of the engineer to feel uncom 
fortable about such practices. He is not so intent on 
making a higher salary per se as he is on gaining the kind 
of recognition his background qualifications and profes 
sional contribution deserve. To the engineer, pay seems 
to be almost as important a status symbol as it is a means 
of acquiring the material goods of life 

Third in the list of criticisms about his job, as is 
brought out in Chart B, is that 61% say, “Engineers are 
not kept properly informed of company policy.”’ In other 
words, they are not advised of what is happening outside 
of their own work. Hence, it is not too surprising that the 
engineer wonders if his professional contribution is get 
ting full recognition. 


PROFESSIONALISM AND RECOGNITION 


LIKE ALL HIGHLY EDUCATED MEN with a sense of dedica 
tion to important work, the engineer wants and expects 
professional recognition. Threading through many of 
the engineer’s frustrations is the belief that management 
does not give enough recognition to his professional 
status. 

His attitude toward his job is inherently creative; his 
skills and knowledge are laboriously acquired; the de- 
mands upon him for keeping abreast of the technological 
revolution are growing. Furthermore, he has a profound 
that 
very well lie squarely in his hands. And toward his pro 


consciousness the future of industrial society may 
fession the engineer feels a very real sense of dedication. 


A project engineer in aircraft parts says: 


“Engineers want most of all to be given a job of 
wide scope which taxes their abilities, their creative 
ness or talent—as you wish. A heavy workload of this 
nature is refreshing. A boss who can teach and will 
teach is an inspiration.” 


And apparently his kind of recognition is not desired 
by the engineer solely for the personal gratification it 
may afford. An electrical equipment design engineer 
states: 


“Engineers, as they say, are a strange breed of cats. 
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Money is not their primary goal, What they want 
mest of all is professional recognition, They are 
willing to devote their whole lives to study and work 
because they enjoy what they are doing.” 


Yet it is precisely on this score of professional recogni- 


tion that management draws the most consistent criti- 
cism from the nation’s engineers. This criticism, with an 
insistent, almost angry, undertone runs the gamut from 
feuding between production and engineering to crowdéd 
working conditions, An engineer in air reasearch com- 
ments on departmental rivalry: 


“I do not like the rivalry between production and 
engineering—it's useless and expensive. I do not like 
the production people telling engineers whether or 
not thy will accept a change. If an engineer proposes 
a change, it is usually after giving it much considera- 
tion,” 


In a nonferrous metals company, a research engineer 


expresses the majority opinion of an entire department: 


“The company regards engineers as a necessary evil, 
in a friendly way, of course. Management thinks the 
point of view of engineers is typical of the species 


and must be tolerated.” 


Scientists in a their 


fire at shoulder-shrugging superiors, One of them said: 


prominent oil company direct 


“I feel that the nature of my work and the tenure I 
have should give me more reoognition from my 
superiors, but I get little credit for the work pro- 
duced.” 


Another sums it up tersely: 


“Management ignores our individual complaints 


until the howls are widespread.” 


Engineers in a metal parts fabricating company cite 
the engineer's low prestige compared with other groups, 
and on status symbols such as parking privileges, Some 
typical comments are 


“In this company the prestige of engineering is near 
the bottom, compared to manutacturing and sales,” 


“We should have at least equal parking privileges 
with employees getting the same pay in purchasing, 
sales, finance, and personnel departments.” 


In a West Coast oil company, a strong sense of being 
shoved around emerges in word portraits like this 


“There is much time wasted in meetings due to big 
little 
. about; too many Chiefs, too few Indians! Contempt 


shots’ conjectures on items they know too 
is shown by nonenpineering brass to cold facts de- 


veloped by engineers.’ 


COLLECTIVE BARGAINING 


Tor AFL-CIO union LEapeRS have been spearheading 
appeals to engineers and scientific personnel to “join up 


with us.” These drives have caused 


management 


con 
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siderable concern. The major engineering societies nave 
been exploring the subject with their memberships. 
Unionization is, from certain angles, a symptom of 
morale deterioration among professionals that can inter- 
fere seriously with productive work spirit. 

Although engineers can and do join unions or com- 
parable associations, to date the results of these organ- 
ization efforts have been spotty. Some professionals have 
been swept into collective bargaining units along with 
technicians and other nonprofessionals, More commonly, 
“associations” 
for collective bargaining. The principal national body of 
the independents is the Engineers and Scientists of 
America (ESA), 

Leaders in the top tier of industry’s engineers have 


the professionals have set up independent 


spoken out plainly against unionization of professional 
people, But the fact is that scientific personnel employed 
by a number of the nation’s outstanding corporations 
have elected to unionize at some locations and to engage 
in collective bargaining with management. Hence, it is 
pertinent to inquire: What is the current thinking re- 
garding unions and collective bargaining across the board 
in the engineeritig profession? 

In order to obtain some indication of how many of 
the engineers in the survey have current experence with 
professional unions, we asked, “Do any engineers where 
you work belong to an Engineer’s Union or council or 
association for similar purposes?” A large majority of 
71% say “No,” 16% say “Yes,” and 13% say they “don’t 
know.” 

When they were asked what they thought about join- 
ing a union or a comparable organization, the great 
majority reject collective bargaining as the way to ad- 
vance their cause. Many replied with considerable heat 
that they can take care of their own interests. The idea 
of unions for their group goes against the grain of the 
engineers’ professional pride. Some typical comments 
were: 


“Most sufficiently 
thirikers to object to surrendering totally their per- 
sonal responsibility for decisions which affect their 
lives and their working conditions.” 


engineers are independent 


“The make-up of an engineer and the unionization 
of engineers seem incompatible.” 


“Unions reduce incentive by placing all on a com- 
mon level of mediocrity.” 


Because of the importance of the subject, all the en- 
gineers interviewed were given an opportunity to ex- 
press their views on four basic statements about unions, 
pro and con, and the results are indeed very enlighten- 
ing. One of these statements, summarized at the top of 
Chart C, was, “Because companies employ large numbers 
of engineers today, the individual engineer needs some 
sort of union or similar association to represent him.” 

As indicated in the chart, 71% disagree, whereas only 
17%, agree; 12% have no opinion. 

Posing this question another way, “Unions or similar 
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The individual engineer needs 
some sort of union or similar 


association fo represent him 


Agree 
| 


Disagree 


ee 


No opinion 


We 12: 


Chart C. 


associations tend to be out of keeping with the nature of 
the engineering profession”, again we note strong sup- 
port for the belief that labor unions are intrinsically out 
of gear with engineers’ professional and individual 
values. As we see in Chart D, 76% agree with this, and 
only 15% 


% disagree. 
Typical comments further bearing out this point of 


view are: 


“Individual ability, ambition and foresight are the 
engineer’s best help, not unions.” 


“Unions will advance the cause of the average man, 
but penalize the aggressive.” 


It is worthy of comment that among the engineers who 
are members of one or more of the principal professional 
societies, only 14% favor a union, whereas among the 
nonmembers, 21% do. 

Also, among those who rate relations with manage- 
ments excellent, only 10% favar a union for engineers, 
whereas among those who say these relations are poor o1 
only fair, 25% favor a union. 

As might be expected, the chief spark for unionizing 
is the appeal for “more pay.” This reason for unionizing 


is cited more than three times as often as any other. 
Although pay is not the main key to engineers’ job satis 
faction, “injustice in pay” can and often is whipped up 
as a powerful rallying force for the union idea. 

Also worthy of particular comment is the fact that the 
sentiment for unionization of engineers varies consider- 
ably from company to company. Among the seven groups 
of engineers within widely separated leading companies, 
the vote of these groups in favor of a union varied all the 
11% to 41%, 


handling of engineers can be a very important factor in 


way from indicating that management's 


his thinking about the collective bargaining issue. 
Returning again to specific job values in the minds of 
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Unions or similar associations are 
out of keeping with the nature 


of the engineering profession 


Agree 


i ee 


Disagree 
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9: 


Chart D. 


engineers, one test used to gain further insight into their 
thinking was an evaleration of 12 job ingredients includ 
ing many on the nonmaterial side of the job package 
listed in Chart E, Each engineer was asked, “Which of 
these job characteristics do you like most about your 
job? Select several if you wish.” 

As we see in the chart, two job values stand well above 
all the others; the work itself amd the people with whom 


What job values the engineer 
likes most: 


% Naming 

this item 
74% 
63 
40 
40 
37 
35 
32 
3] 
23 


Interesting work 
People he works with 
Security 
Employee benefits 
Amount of responsibility 
Immediate supervisor 
Working conditions 
Chances for advancement 
His pay 
Credit for good work 18 
Opportunity for further education 12 
Personal interest company 

takes in him 4 


Chart E. 
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they work, “Interesting work” was selected by 74°. To 


t 
be sure, a job that is interesting is important to every 
employee group, but outstandingly so for engineers, as 
indicated by comparative data from parallel tests. Among 
a national sample of industry's white-collar employees, 
only 42° pick “interesting work’ as compared with 


this 74%, vote among engineers. 

\lso high in importance in job values picked by the 
engineers were the people he works with, with a 63% 
vol the 


comes up as ninth on 


Third, but some 20 points lower, is “Security”’ 
opportunity to keep his job. “Pay” 
the 


list, named by 23%, again bringing out that en 


gineers do not put undue stress on the material rewards 
of their profession, Other factors which come ahead of 
pay beyond those already cited, 


are “responsibility 


given,” “supervision,” and “working conditions,” 

This again bears out a very important finding based 
on 4 great many employee attitudes studies which we 
have made across the nation over a period of nearly 20 


years, namely 


“Pay is and always will be an important job in 
gredient, but it is not the uppermost factor in job 
satisfaction. In community after community, we have 
found that the company that pays the highest wages 
is not necessarily the place where people like most 
to work.” 


In conclusion, it would appear that each company 


must seek its own special solutions to the problems faced 


by the engineering group. And where companies reckon 
with the individual psychology of the engineer and his 
special talents and needs, there is little doubt that man- 
agement can go a long way toward bringing out his full 
creative response, 

That there already exists a solid basis for building a 
better and more productive relationship between en- 
gincers and management cannot be doubted. Although 
engineers show their native analytical ability in point- 
ing out the flaws in management's handling of the en- 
ginecer’s problems, most of them return a favorable 
over-all verdict on the company with which they are 
associated. Almost 7 engineers in 10 say their company is 
“above average” or “one of the very best” as a place to 
work compared with other companies they know about, 
and their satisfaction with their present job—despite 
their very critical sense of what is wrong—is also rela- 
tively high. 

Stripped to the bone, this survey indicates that two 
things are needed if both engineers and management are 
to make the most fruitful use of their productive rela- 
tionship. Management must understand what the en- 
gincer expects, and know that his expectations are high. 
But the engineer must also learn to view his own job 
as management is forced to see it—in the light of the com- 
plex requirements of the entire business which must 
prosper as an organization if its various members (en- 
gineers included) are themselves to grow in stature, be 
prosperous, and be happy in their work. 








Lightest Army Radar 


a 


\ lightweight, portable radar which enables a front 
line foot soldier ‘to sce with his ears” has been developed 
at the Sperry Gyroscope Company for the U.S. Army. 


This device provides localized battle area surveillance of 
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Detects Enemy in Dark 





What Engineers Expect 










enemy movements despite a curtain of battle smoke, dark- 
ness, or fog. 

In place of the usual radarscope which displays the 
visual signal on a luminous screen, radar signals are con- 
verted into sounds of distinctive character in the head- 
phones of the set, enabling operator to detect the differ- 
ence between fixed and moving targets at varying ranges 
up to three miles. Moving enemy vehicles are easily dis- 
tinguished from foot patrols and, in the hands of trained 
ground operators, the set can discriminate between track- 
type treads and ordinary wheels. 

Phis equipment literally provides night-time eyes and 
ears for the protection of exposed ground troops. In scan- 
ning any suspicious sector, it warns of any movement, re 
veals the path of motion and probable nature of the mov 
ing objects and in addition supplies elevation and range 
data with an accuracy of better than 25 yards. It can detect 
a single man walking a half-mile away, An enemy's pros 
pects for obtaining the advantage of surprise are now 
greatly reduced. Here, Pic Anthony Devlin of Woodside, 
N.Y. operates equipment while Pvt. Thomas Hughes of 
Kearny, N.J. tracks “enemy” movement on a_ plotting 
board. 
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Radio Interference of Bundled 


Conductors 


G. E. ADAMS 
ASSOCIATE. MEMBER AIEE 


T IS EXPECTED that extensive application of bun- 

dled conductors will be made to extra high voltage 
lines of the future when considered in terms of the suc 
cessful operation of present lines which are so equipped. 
In particular, lines equipped with bundled conductors 
have been found to perform very favorably with regard 
to the production of corona and radio interference. 
Hence, an analysis of the radio interference character- 
istics of bundled conductors should be of considerable 
interest to those concerned with the design of the trans- 
mission lines of the future. 

This analysis gives a clear explanation of the behavior 
of bundled conductors as compared with the behavior of 
single conductors. For bundled conductors, in addition to 
the considerations necessary for single conductors, the 
effect of the nonuniform distribution of voltage gradient 
around the circumference of the conductor upon the 
radio interference generation must be taken into account. 
As a typical example, Fig. | illustrates the variation of 
the surface-voltage gradient with the distance around the 
circumference of the conductor for several different 
values of center-to-center spacing m. Fig. 2 shows the vari 
ation of generation density with the distance around the 
circumference of the conductor, as calculated for m 18 
inches. Experimentally, values of radio interference gen 
eration for bundled conductors can be determined by 
tests made upon single conductors which are suspended 
either in a cylindrical cage or above a ground plane. 

By supplementing the field and laboratory test data 
which are presently available with certain assumptions 
as to the nature of the generation density, several nu 
merical calculations were made from which the following 


conclusions can be drawn: 
1. At 350 kilovolts 1.108-inch, 
and triple 0.783-inch conductors give comparable inter 


ACSR 


have 


single 1.75-inch, dual 


ference levels. These conductors are standard 


(aluminum cable, steel reinforced) sizes which 
aluminum cross-sections of 1,414 thousand circular mils 
(MCM), 795 MCM (1,599 MCM per phase), and 397.5 
MCM (1,192.5 MCM per phase), respectively. 

2. At 400 kilovelts, single 2.10-inch, dual 
and triple 0.904-inch conductors give comparable inter 
The 


cross-section of 2,340 MCM per phase as compared with 
1,500 MCM per phase of the triple conductor, 


1.25-inch, 


ference levels. dual conductor has an aluminum 


§. If all the conductors are assumed to be “solid,” the 


total aluminum cross-section per phase for the same 
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Fig. 1. Distribution of surface voltage gradient for a dual conductor hav- 
ing a total surface charge of Q covlombs. 
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Fig. 2. Variation of generation density around the circumference of a 
dual conductor. 


numbe r ol conductors 


kilovolts the 


radio interference decreases as the 
per phase increases, In fact, at 350 total 
cross-section for a triple conductor is less than that of 
the single 1.75-inch “expanded” conductor 

1. For lines designed according to typical practice, the 
dual 


more conservative design regarding radio interference 


1.25-inch conductor at 400 kilovolts represents a 


than the single 1.75-inch conductor at 350 kilovolts 


Although they are not verified as yet by field test, these 


calculated results are of considerable practical impor 


tance and seem to warrant further investigation in the 


field and in the laboratory 
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SYNCROSCAN 
A High-Speed Control System for Railway Signaling 


H. C 


The Syncroscan*® system, a new approach to the 
problem of centralized traffic control, retains 
relay coding equipment, with its inherent re- 
Uability, for transmitting control information to 
the field. In addition, it uses an electronic scan- 
ning system to provide the speed and capacity 
necessary to report up-to-the-moment informa- 
tion from hundreds of miles of railroad. 


SHE APPLICATION of supervisory control to rail 
way signaling is exemplified by the system known 
“Cre 


trathe control is the operation of trains over a division, o1 


as centralized trathe control, o1 Centralized 


portion thereol, by the use of signal indications unde 


direct supervisory control olf one operator at a control 


and indicating machine, ‘This operator can also control 


the power operation of track switches, crossovers, and 


auxiliary apparatus such as snow-melters and employee 


call devices, The supervisory system is capable of sending 
control information trom one central location to each of 
as many as 100 locations along the railroad to operate six 
or more 2-position functions at each location, It also is 
capable of transmitting information from the foregoing 
field locations to the central office to report the positions 
of 10 or more 2-position devices at cach location 

\ typical section of a control panel, shown in Fig. | 


consists ol 


1, A track diagram with indication lamps that are 
lighted when sections of the track are eccupied 

2. Switch levers which have two positions, normal and 
reverse, with indication lights to show when the positions 
of the levers and their respective track switches do not 
correspond 
levers which have three normal, 


>. Signal positions 


left, and right—with indication lights to show when the 
signals are cleat 

1. Start buttons, one for each signal lever, which are 
pushed to start a control cycle after switch and signal 


levers have been positioned for the route desired. 


Po position a track switch in the field, the control ma 


chine operator moves his switch control lever An out-ol 
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correspondence lamp in the barrel of the switch lever is 
illuminated, indicating that the lever is not in corre 
spondence with the switch machine. The control is trans 
mitted to the field location and the switch moves to the 
called-for position. An indication is sent back to the con 
trol ofhce reporting that the change has taken place and 
the correspondence lamp in the switch lever goes out. ‘To 
clear a signal for a train movement, the control machine 
operatol positions his signal control lever to the left or 
right, depending on train direction. The control is trans 
mitted to the field location to clear the wayside signal. 
\n indication is sent back to the control office, illuminat 
ing a green lamp above the signal control lever. ‘These 
two controls, as well as additional ones, can be transmitted 
in one operation with most control machines. 

This method of railroad operation was invented in 
1927 at which time dozens of line wires were required to 
transmit the control and indication information. Be 
tween 1927 and 1955 coded systems using relays have 
been developed capable of performing the foregoing 
functions by transmitting codes of d-c pulses over two ot 
three line wires. These codes consist of sequences of pulses 
differing either in polarity, duration, separation, or a 
combination of these qualities, These coded d-c systems 
are capable of transnfitting one cycle of either control o1 


field 


the central office in about 4 seconds. A typical cycle con 


indication information between one location and 
sists of 6 or 8 pulses to select o1 registe) a location 
and 10 or 8 pulses to convey the information, 

Relay cle systems are generally diplex and can com 
municate with only one field station at a time. Provision 
must be made to insure that control and indication cycles 
are transmitted one at a time, even though it is possible 
for two or more field locations to start to transmit simul 
taneously and, at the same time, the control machine op 
erator may initiate a control cycle. Inasmuch as control 
cycles and indication cycles must use the same coding 
apparatus on a time-sharing basis, it is possible for indi 
cation information to be delayed as much as a minute o1 
so on a busy system. 

The present trend in railroad operation is to control 
longer sections of railroad including interlockings (such as 
a universal crossover layout on a four-track line) from one 
central office under the direction of one operator, The ap 
plication of all-relay supervisory systems to these modern 
installations requires the simultaneous use of several sys 
tems multiplexed on a single pair of line wires by means 
of carrier-current equipment, or an increase in the coding 
speed of the relay equipment, or both. 
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DESCRIPTION 





OF SYNCROSCAN 


THE SYNCROSCAN SYSTEM is a new approach to the 
centralized trafic control problem retaining relay coding 
equipment, with its inherent reliability, for transmitting 
control information to the field and using an electronic 
scanning system to provide the speed and capacity neces 
sary to report up-to-the-moment information from hun 
dreds of miles of railroad 

Since the requirements of 4 signal supervisory system 
are divided naturally into two phases, control and indica 
tion, it is logical to apply different methods to the op 
eration of the two phases. The control phase requires 
that the system be capable of transmitting commands 
originating with one operator to each of many field loca 
itons. Because the operator is capable of planning a move 
at only one location at any one moment, a system that can 
transmit the controls necessary to position a track switch 
and clear a signal in 114 seconds is rapid enough to han 
dle the control phase. This requirement is met by a 
control system using few relays and operating these relays 
at a speed that will insure long life. 

The relay system for controls is much less complex 
than that used in earlier cTVc systems because it no longe) 
has to handle indication information. This system uses 
mechanical oscillators to establish a common time base 
at the control office and at all field locations. The control 
cycle consists of applications of positive or negative volt 
age to the line during each of 16 time intervals estab 


The 16 


counted by a 4-relay binary counter, the first few steps 


lished by these oscillators. time intervals are 
being used for station selection and the remaining steps 
being used to control the field functions at a station 
Thirteen steps are usable to transmit this message. The 
remaining three steps include period-of-rest and start and 
stop intervals, A typical control comprises six steps for 
selection of any one of 64 stations and seven control steps, 
on any one of which a positive line voltage will operate a 
field function to one position and a negative line voltage 
will operate the field function to the other position. 

The indication phase requires that up-to-the-moment 
100 different 


more ol 


information be reported from as many as 


locations situated alone 100 miles or busy rail 


road with a dozen or so trains moving simultaneously 
This requirement suggests the use of an indication sys 
tem, separate from the control system, with the ability to 
report several hundred bits of information with a maxi 
mum delay of not more than 10 seconds between the time 
of any field change and its display on the control machine 
panel. An electronic scanning system operating continu 
ously is a very simple means of fulfilling these require 
ments 


The indication system operates by sending pulses of 


carrier current from the central office to the frleld loca 
tions, cach pulse initiating a response from some field 
location which will report the position of one 2-position 
device at that field location. This interrogation and si 


multaneous response takes place at the rate of 100 pulses 


per second Ihe responses from the field are transmitted 


on one carrier-current channel time-shared by all field lo 
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Fig. 1. 


Typical cTc control panel. 


Fach field 


indication stations, a station consisting of 


cations. location may one more 


10 indication pulses, Each indication pulse may be trans 


COMM Prise ol 


a seq ue nce 


mitted at the higher trequency edge of the carrier chan 
nel or at the lower frequency edge, a separation of about 
500 cycles per second. 

If the device whose position is being reported is repre 
sented by an open contact, the pulse representing this de 
vice is transmitted at the higher frequency and a corre 
sponding relay at the central ofhce is de-energized. I the 


device is represented by a closed contact, the pulse 1s 


transmitted at the lower frequency and the relay at the 
central ofhce is energized 


The pulse counting, switching, and storage lunctions 
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Fig. 2. Block diagram showing basic operation 






neroscan 


of the system are accomplished by means of cold-cathode 


tubes and semiconductor diodes, Thess components use 


little power and are reliable. 


The 


wire 


Syncroscan system operates over one pair of line 


the control system using direct current or one cat 


The 


one 


rier-current channel indication system uses two cal 
channels 


Voice 


operated over 


rier-current for synchronization and on 


lor indication frequency telephone and other cai 


ric be the of line 


I hie ( 


in order to keep the 


may sdmne wircs 


20 ke 


Minimizing 


pall 


arnicr channels are generally operated below 


line attenuation low 


line attenuation allows operation over longer distances 


ith more held locations before repeaters are r quired, A 
lor 


CATTICl repeater j available operation ovel 


longe: 


ines or in underground cable. 


METHOD OF TRANSMITTING CONTROLS 


Pub BLOCK 


ol 


muttod 


Fig. 2, 


VaAblous 


DIAGRAM illustrates the sequence of 


the 
Thi 


It consists ol 


operavion functions when a control is 


tran message” is the code for the desired 


control action (1) a station selection portion 


field 


directed 


0 identify the particular location to which the 


transmission is being and (2) the individual 


lor the 
erated \ 


dividual controls 


controls switches and signals which are be op 


control cycle normally includes all of the in 


required to establish particular route 
that route. Belore 


and clear the signal for starting a con 


trol cycle, the switch levers for desired route are op 


The 
start button associated with the signal lever is pressed 
the 


erated and the signal lever placed in a clear position, 


and control cycle is transmitted. If the system is al 


ready transmitting a code when the button is 


the 


start 


pressed controls are stored and are transmitted as 


soon as the cycl in progress has been completed, 


\ start removes holding energy from the coil of the 


office oscillator and opens the line circuit which start the 
Ihe contacts of all these 
oscillators open and close in synchronism, and relays at 


oscillators at all field locations. 


each location operate to count the steps of the code. At 
the transmitting end, the coding relays are controlled by 
the oscillator contacts in combination with the counting 
This arrangement determines when the coding 


Ihe 


whether the 


relays 
relays should operate, 


that is, 


message determines how they 


should operate, line should be enei 
gized with a positive or a negative pulse during a particu 
Phe the 


operation ol the coding relays at the office. line 
the 


lar step. line relays at all field locations follow 


These 


relays are of position polar type. Each relay has 


the 
the other when the line pulse is nega 
the 


two armatures, one of which is actuated when line 


pulse is positive, 
With 


Kach 


tive no energy on line, neither armature 


op 


erates lime line is energized during a control 


cycle, the impulse is used at the field stations to control 


location selection relay or to operate a control relay fon 


a switch, signal, or other device. 


METHOD OF SCANNING INDICATIONS 


Fic. 3 1s A TIME PROGRAM DIAGRAM showing the pulse 


signals transmitted over the two carrier-current channels 
providing continuous scanning of indication informa- 
tion. The synchronizing signal consists of station pulses 
transmitted Low frequency, step pulses transmitted 
HIGH frequency, and a period of no signal which denotes 
The 


quencies are separated by 500 cycles per second. 
| | | 


the start of a new scanning cycle. Low and HIGH fre- 

Ihe indication signal consists of groups of 10 pulses 
transmitted in the time intervals between station pulses. 
Each group of 10 pulses conveys information regarding 
the positions of 10 two-position devices at a field station. 


The message from a given station is identified as to sta- 
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Fig. 3. Time program diagram. 
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TO EQUIPMENT FOR OTHER STATIONS 


Fig. 4. Control office indication equipment. 


tion number of its location within the scanning cycle. 
Fig. 4 is a block diagram of the indication equipment 
V2 in 


rate of 120 per second 


at the control office for a 10-station system. Tube 
the timer generates pulses at a 
which fed 


pulses to be transmitted (Fig. 3). 


are to the carrier transmitter, causing step 
These pulses also drive 
cold-cathode glow-transfer counting tube 6, which pro- 
12 This 


duces one output pulse for every 12 
output pulse is applied to the shift input of the trans- 


input pulses. 


mitter to cause a station pulse to be transmitted, and to 
the The 


transmitter circuits are so arranged that the application 


tube V8 in the timer to drive station counter. 
of voltage to the gate input produces H1GH frequency out 
put while simultaneous application of voltage to the gate 
The sta 
tion counter is a ring counter comprising 10 cold cathode 
After been 
pulse is applied to tube V9 in the timer which triggers 
Vi, 
cease generating pulses for approximately 4 » second. 


and shift inputs produces Low frequency output. 


tubes. 10 station pulses have counted, a 


a one-shot multivibrator, tube causing tube V2 to 
The circuitry described thus far generates the synchro- 
nizing signal shown in Fig. 3. 

Fig. 5 is a block diagram of the indication equipment 
The 
ceiver has conventional discriminator circuits associated 


at a field location in a 10-station system. carrier re- 
with tubes V2 and V5. Tubes V3 and V4 are pulse shapers 
and cathode followers providing separaie output circuits 
for step pulses (HIGH) and station pulses (Low). The sta- 
tion pulses (Low) are shaped by tube V4 in the scanner 
and applied to the station counter driving it in synchro- 
nism with the station counter in the control office. The 
station selection and station gate wires are connected to 
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the proper stages of the station counter to cause indica- 
tion pulses to be transmitted at the time desired, In Fig. 
5 these jumpers are connected to initiate transmission in 


As V5 the 
counter becomes conducting, gate tube V3 in the scanner 


station period number 4. tube in station 


allows tube V/ to feed step pulses to the transmitter and 
V2A. The 
counter feeds pulses through the diode unit and indica 


to drive the step counter through tube step 
tion contacts to the shift input of the transmitter, causing 
trans 
10 
the 


the pulses reporting closed relay contacts to be 
After 


reures 


mitted at the lower edge of the carrier channel! 
V3 
the 


pulses have been transmitted, gate tube 
station until the next scanning cycle. end of each 


scanning cycle, the period of rest, Fig. 3, is detected by 
tube V2B in the scanner and shaped by tube V’5 to reset 
the station counter to zero, insuring that the field station 
counter is in step with the control office station counter 
the indication signal from the 


the 


Referring again to Fig. 4, 
HIGH Low 


The 
to the 


line is detected in the receiver and and 
outputs are shaped in tubes V5 and V6 in the timer 
HIGH and Low pulses are combined and applied 
step counter. The Low pulses only are sorted into station 
groups in the gate units and applied to all tubes in the 
storage unit for a given station. Coincidence of a pulse 
from the step counter and a gate unit will fire a tube 

the storage unit which will energize a relay. At the 


tube V2 in a gate unit extinguishes any 


start 
of a station gate, 
tubes in the storage unit that are conducting, preparing 
the unit for the new information about to be applied 
through tube V/ in the gate unit. 

The capacity of the system is increased to 100 stations 
by the addition of a cold-cathode ring counter (identical 
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DIODE UNIT 


Fig. 5. Field station 


to the station counter) at the control office and at each 
held location, The apparatus at a held location can be 
made to report additional groups of 10 indications (sta 
tions) by the addition of diode units and station selection 


jumpers, Fig, 5 


ELECTRONIC TECHNIQUES IN RAILWAY SIGNALING 


[HE RAILWAY SIGNALING ART has been slow to adopt 
electronics because of the stringent requirement of high 
reliability and safety. Signaling systems using relays are 
highly developed and have established excellent records 
of long, trouble-tree operation. Railroad signal main- 
tainers are experienced in preventive maintenance and 
trouble-shooting of relay equipment but they have had 
little For 


these reasons caretul consideration was necessary 


or no experience with electronic apparatus, 
before 
an electronic system could be offered to supplant all 
relay systems. 

Cold-cathode 


mend them as substitutes for relays, namely: 


tubes have several features which recom 


No heater energy requirement 
No heater burnout 
$. No energy consumption and no deterioration while 
not conducting 
1, Long life 
5. Visible glow while conducting 


Ihe fact that there is no heater gives obvious advan 
tages in power economy and reliability, The visible glow 
is a distinct advantage in maintenance. Maintenance of 
relay systems can usually be accomplished by visual in 
spection and the use of simple instruments suc h as d- 
voltmeters. Cold-cathode equipment can be checked in 
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ndication equipment. 


the same manner because the tubes exhibit two distinct 
states, glowing or not glowing, analogous to the two 
states, energized or de-energized, of relays. Maintenance 
personnel not trained in electronics can be given proce- 
dures for locating trouble by checking that the tubes 
glow in certain sequences. Any deviation from proper 
operation can generally be attributed to the failure of a 
particular tube or chassis, and replacement of that unit 
will clear the trouble. Repair of a chassis that has been 
replaced will require electronic test equipment at a cen- 
tral repair shop, or the faulty chassis can be returned to 


the manufacturer for service. 
RAILROAD OPERATION AND ECONOMICS OF crc 


Wuere CIC Is NOT USED, train movements are governed 
by means of time tables and train orders, often supple- 
mented by automatic block signals. With this method of 
operation, tdins govern themselves to a large degree by 
means of their own schedules and the schedules of other 
trains. The movements of all trains on a division com- 
prising 100 or more miles of railroad is under the super- 
vision of the dispatcher. The dispatcher is dependent 
upon local wayside operators for information on the 
progress of trains and for delivery of train orders to the 
train crews. If an extra, or unscheduled, train is to be 
run, the dispatcher issues train orders which give it au- 
thority to occupy the main track and to govern its move- 
ments with respect to other trains. If something happens 
which it train’s 
program, additional orders must be issued. These orders 


makes necessary to revise a scheduled 


must be delivered to the train crews prior to the time and 
place that a desired action is to be taken. The orders 
must be based upon operating predictions arrived at by 
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the orders are originated. Any unpredicted operating 
situation that develops in the meantime will cause a de 
lay to all trains concerned until new orders can be issued 
and delivered. 

Centralized traffic control provides an operator with 
continuously up-to-date information about the location 
track switches and 
signals to direct train movements without depending on 
wayside operators. 


of trains and allows him to control 


Centralized trafhe control was originally developed to 
expedite train movements over single track railroad, 
Many case histories are on record showing that installa- 
tion of the system increased the traffic capacity of a sec 
tion of railroad more effectively and at much lower cost 
than could be accomplished by double tracking. 

Today, studies are being made of multiple-track rail- 
roads to show where savings can be made by removing 
one or more tracks and applying cT'c. Some of the items 
involved in a cost analysis of a cTc proposal are as 
follows: 


1. Change in capital investment for track and signal 
apparatus. 

2. Maintenance expense of track removed. 

3. Reduction of maintenance expense of track when con- 
verted from main to side track. 

4. Maintenance expense of turnouts and crossovers re- 
moved. 

5. Maintenance expense of signal units and auxiliary ap- 
paratus, such as switch lamps, removed. 

6. Block office operator payroll savings. 


A graphic train chart is made showing how the traffic 
for a period of several days would be handled by cTc. 
From this chart the following items are determined: train 
hours saved; locomotives saved; car days saved; high-speed 
stops saved (cost of fuel wasted in making stops from run- 
ning speed); low-speed stops saved (cost of fuel wasted in 


studying all operating information available at the time 





making stops from siding entering speed); and road 
overtime saved, 

In the case of single-track railroad, track can be re 
moved as the result of the change to diesel motive power 
which has taken place in the past few years and the addi- 
tion of ¢T'c. Diesel power has generally brought about an 
increase in the length and tonnage of trains, resulting in 
fewer trains operating on a division at one time. With 
fewer trains, the headway between trains increases and 
the number of passing sidings required is reduced, When 
cTc is added, track switches are power operated, so it is 
no longer necessary for the train to stop while a crew 
member operates the switch by hand, pull into the siding, 
and stop again to pick up the crew member after he has 
restored the switch to its main line position, Elimination 
of these stops allows the train to travel farther in a given 
time, allowing increased spacing of sidings. 

In the case of multiple-track railroad, the flexibility of 
operation afforded by cTc allows the removal of track. 
Up-to-the-moment information on the location of trains 
and practically instantaneous control of switches and sig 
nals allows the operator to select an unoccupied portion 
of track quickly, increasing track utilization and allowing 
removal of unused track. 

The item concerning removal of signal apparatus in 
the foregoing list is made possible by the increase in size 
and consequent reduction in number of trains, resulting 
in increased headway and making it no longer necessary 
to maintain a signal spacing which was established for 
close following moves. The increase in tonnage of trains 
has increased the braking distance, also calling for in- 
creased signal spacing. 

Studies made for various railroads show annual returns 
on capital investment of 20 to several hundred per cent 
and return on total cost of 6 to 30 per cent. Several major 
railroads are now in the process of the converting entire 
divisions from multiple track to single or double track 


with centralized traffic control. 












Allis-Chalmers 
and 


after being 
lift 


ready for delivery, thoroughly dried by infrared heat in 


Ten minutes sprayed, 


Manufacturing Company trucks tractors are 


a new automatic radiant oven. Air-drying the painted 


trucks formerly took from 8 to 48 hours at the company’s 


Harvey, Ill, plant, often causing a slow<lown in the 
finishing department 
The radiant oven, manufactured by Fostoria Pressed 


Steel Corporation, Fostoria, Ohio, is just 18 feet 4 inches 
long, and equipped with G-30 lamps having a total 
100 kw After 


trucks with gas tanks full, and minus only the seat, move 


connected load olf spraying, completed 


through this tunnel oven for a thorough infrared paint 
drying operation that takes only 10 minutes, automatic 


ally timed to the spraying job. 
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Infrared Oven Saves 98% of Paint-Drying Time 
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Field Experience 
with the A2A Video System 


R. W. GAST 


This newly designed video system provides high- 

quality local wire channels to interconnect tele- 

vision studios, transmitters, and other operating 

points. This article describes the system, show- 

ing typical applications, performance, and op- 
erating characteristics. 


NEW VIDEO TRANSMISSION SYSTEM known 
as A2A has recently been developed for use on local 
wire channels in television network service, The 
A2A system provides video transmission for frequencies 
up to 4.5 me and to distances of approximately 10 miles 
over balanced cable pairs designed for the purpose. This 
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Fig. 1. Connections for typical network telecast 


article describes the system from a field point of view 
showing typical applications, performance, and operat 
ing considerations 

The {2A field 


July 1954, and underwent tests for a period of 10 months 


first system was installed for trial m 
This was prototype equipment Commercial service was 
initiated with production type equipment in New York 
City in September 1955, on one studio-transmitter line, 
followed by eight network connecting lines in October 
and November of the same year. Since then substantial 


amounts of A2A have been installed in various cities to 
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A2A Video System 


provide for growth and to facilitate maintenance of criti- 
cal lines 

The local video channel forms an important part of 
the closed-circuit network as used for television broad- 
casting. A2A design is predicated on meeting high-qual- 
ity performance objectives for an over-all 1,000-mile 
network which may comprise a number of local circuits 
along with intercity facilities. 

In the early days of television broadcasting, when each 
station provided its own program material, a signal 
might originate at a field pick-up point, be transmitted 
to the studio over a short link, and be sent from the 
studio to the broadcast transmitter over another; these 
two links constituting the entire closed-circuit path. Now 
with nation-wide networks, circuits have been extended 
to thousands of miles in length with complex intercity 
and local facilities operating in tandem. The transmis- 
sion quality expected on a coast-to-coast circuit excels 
that which may have been acceptable on the local loops 
alone a few years ago. Introduction of color has added 
further exacting transmission requirements to those for 
black and white. Loca] video channels constitute only a 
small part of the network circuit mileage, but they form 
important and critical links in the over-all system. As an 
illustration, Fig. 1 shows the circuits for a typical network 
telecast in simplified form. In this particular instance, six 
local circuits are connected in tandem with the intercity 
facilities. Most network programs will involve at least 
three local circuits at the sending end and two at the re- 
ceiving end. 

The make-up of a television network varies from hour 
to hour according to program demands, and it is not 
possible to line up or equalize the network on an over-all 
basis. Each link must be capable of a transmission qual- 
ity such that when all the necessary links are connected 
in tandem, the picture will not be appreciably degraded. 


DESIGN CONSIDERATIONS 


[HE sysTEM is designed to use the shielded cable pairs 
which have been placed extensively for video use in the 
telephone plant since 1947, Each balanced video pair 
consists of two 16-gage wires, polyethylene insulated, and 
enclosed in a double shield of copper tape. Several ver- 
sions of video pair have been manufactured, differing 
slightly in construction but similar in electrical charac- 
teristics. The A2A system may employ any of these 
shielded video pairs, but it is not designed for use with 
ordinary paper insulated telephone pairs which have 
been employed for video to a limited extent in the past. 
which A2A must 


The circuit lengths over operate 
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depend on the physical locations of studios and other 
terminating points, as well as the locations of telephone 
buildings which can accommodate repeaters and the 
available cable routes. In a city, an erratic pattern of 
terminal and repeater locations is to be expected. 

The circuit lengths range from a fraction of a mile to 
about 10 miles; the majority being one or two miles long. 
In a large active television center such as New York, local 
circuits are rearranged, and connected and disconnected 
with surprising frequency to meet the day-to-day needs of 
broadcasters and industrial users. Studios, many of which 
are in leased buildings, may be moved and sometimes 
change hands from one broadcasting company to another. 
In addition, there are unpredictable demands for one- 
time pick-up and closed-circuit networks. These require- 
ments are anticipated in the A2A system by a variety of 
amplifiers and cable equalizers, which may be assembled 
in a number of combinations. Portable equipment is 
available for temporary installations. Both the portable 
and the rack-mounted equipment is arranged for flexible 
assignment with cable sections of any length up to the 
working limit. 

Fig. 2 shows a simplified block diagram of a single-link 
A2A circuit, where there is approximately | mile of cable 
between the transmitting terminal and the receiving 
terminal. The circuit is of unity gain with an input of 
1 volt peak-to-peak for the composite video signal. The 
transmitting terminal consists of a cable equalizer, which 
introduces low-frequency loss complimentary to the high- 
frequency loss of a portion of the cable. This is followed 
by an output amplifier, which supplies gain and converts 
the 75-ohm unbalanced input to a balanced output, the 
impedance of which matches closely the characteristic 
impedance of the cable pair. The transmitting terminal 
has several functions. It effectively isolates the cable pair 
from the studio equipment and provides a near-perfect 
termination for the input signal. Thus, it is possible to 
monitor the signal at the input terminal by means of a 
very-high-impedance monitoring probe. Second, the pre- 
equalization at the transmitting end of the circuit causes 
high-frequency components to be transmitted at high 
level to overcome the cable attenuation losses while the 
low-frequency components, which are attenwated a lesser 
amount by the cable, are reduced to a lower level to 
prevent excessive modulation or overloading in the am- 
plifiers. 

At the receiving terminal, the input amplifier again 
terminates the balanced cable pair, matching its imped- 
ance very low 
frequencies. With impedance matching at both ends of 


over the entire video band, down to 


the cable, the effects of reflection and interaction are 
eliminated, Consequently, it is necessary to equalize only 
for the true loss characteristic of the line, and the equal- 
izer units can be provided in various sizes to correct for 
measured lengths of cable. 

The input amplifier has a 75-ohm output impedance. 
All of the remaining equipment in the receiving terminal 


is interconnected at this impedance. Beyond the input 


amplifier, the rec eiving terminal consists of one or more 
fixed cable equalizers with associated amplifiers, a group 
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Fig. 2. Block schematic of single link circuit. 


of variable equalizers for fine adjustments, and a recei\ 
ing amplifier which delivers the |-volt output signal 

A clamper operates in shunt with the 75-ohm path 
within the receiving terminal, as shown in the block 
diagram. It samples the crest level of each syne pulse of 
video signal and feeds back at the bridging point a 
signal, which substantially cancels any low frequency in 
terference or distortion which may have been superim 
posed during transmission, 

The various amplifiers in the system are operated at 
fixed gains. Small adjustments in the operating level are 
made by means of an attenuator which is calibrated in 
0.5-db steps. 

The terminals diagramed in Fig. 2 show unbalanced 
connections of 75-ohm coaxial type for interconnection 
industrial users. 


with the facilities of broadcasters and 


Optionally these terminals may be arranged for 2-wire 


l he bal 


anced arrangement is generally used by the telephone 


balanced connections at 124-ohm impedance 


company at its own points of interconnection 
A nonrepeatered circuit arranged, as shown, with flat 
amplifiers is useful up to about 3.2 nfiles of cable length 


This distance may be increased by substituting other 


output amplifiers and input amplifiers. The increased 
range is obtained through an amplifier-to-line network 
which embodies transformer action over the upper part 
of the 4.5-me band. The transformer coupling increases 
the high-frequency gain in order to overcome losses of 
the longer cable pair. In practice, the range is increased 
to about 3.8 miles by substituting the output amplifier 
with one of the network type. For a still longer cable, the 


input amplifier also is changed to one of network type. 
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Fig. 3. Typical A2A lines 


If the circuit is more than lly miles long, one or more 
repeaters are inserted to keep the individual cable see 


link. A 


namely an 


tions within the limits for a single repeater 


contains elements found in the terminals, 
input amplifier, one or more equalizers with intermedi 
ate amplifiers, and an output amplifier which delivers 
the signal to the succeeding link of cable 


repeater spacings because of the physical conditions en 


eldeam possible to lay out a circuit with ideal 


countered such as the location of buildings 


\ practical 
advantage ol A2A is its adaptability to irregular repeater 


spacings and to various cable lengths. ‘The need for this 
is evident in Fig. 3 which shows examples of actual lines 
in New York City. A and B are 
1 uses the flat amplifiers which have been described 
Line B 
type amplifier at the sending end, Examples C and D are 


Ihe 


necessary a 


single link circuits. Line 


due to its greater length, requires one network 


lines requiring one re poate # and of identical length 


unequal repeater spacing in D> makes 


network-type amplifier for the first cable section, F illus 
link which may be operated without a 


ite ll b-rnvile 


repeater provided two network-type amplifiers are em 


All of 


and the first 


ployed one at each end ol the cable these lines 


have been field tested successfully four are 


in commercial service 
12A line 
this being one of the 

N. ¥ 


be designed with only two repeaters instead of three, but 


An exceptionally long is diagramed in Ex 
| 4 4 


circuits from a color 


ample I, 


studio in Brooklyn Theoretically, this line could 


here again ideal repeater spacings are not possible. ‘Two 


of the cable sections are long enough to warrant use of 


network-type input amplifiers, but the equipment shown 
lines 


was selected for the sake of simplicity. There are 
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Fig. 4. Over-all gain characteristic of typical 5-mile circuit 
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Fig. 5. Test signals over A2A, 9 circuit miles. 


operating in each direction along this route and similar 
= _ 


repeaters are employed in all of the circuits 
PERFORMANCE 


DHE ORIGINAL FIELD TRIAL Circu!IT, 5 miles long with 
one repeater, was tested over a period of 10 months and 
confirmed that the design objectives for the system had 
\fter the first commercial circuits were in 
Tele 


Television 


been realized 
connections to the American 
(ATRKT) 


and on a 


stalled on network 


phone and Telegraph Company 
New York 


transmitter line, their performance was watched critically 


Operating Center in studio 


by the broadcasters and by the telephone company. 


Aside from a few minor difficulties at first, which were 
traced to faulty components, the performance of these 
lines in regular service has been most satisfactory, con- 


firming the results of the earlier tests 

he measured over-all gain-vs-frequency characteristic 
for a representative 5-mile circuit is given in Fig. 4. The 
residual gain ripples are less than +0.04 db up to about 
1.8 me 


ually with the 6-db point at about 7 me, This particular 


Above this frequency, the response rolls off grad 


data was taken with laboratory type test equipment cap 


able of indicating a difference of 1/100 db. 


The low-frequency response is plotted down to only 
800 cycles. If 
uniform response down to frequen ies below 60 cps. In 
the A2A 


could introduce low-frequency distortion 


this curve were extended it would show 


system, there are no line transformers which 

As mentioned previously, fixed cable equalizers are 
available in discrete sizes to handle circuits of a variety 
of lengths. In equalizing a line, values of fixed equalizers 
are chosen so that the gain at 4.5 mc is brought within 

1.25 db of the low-frequency gain. Precise equalization 
is accomplished by manually adjusting a group of vari 
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able equalizers at the receiving terminal. In this oper- 
ation, gain is measured relative to that at a reference fre- 
quency of 300 kc, this being done at nine specified fre- 
quencies while the appropriate equalizers are adjusted. 
The residual slope across the band is first corrected by set- 
ting a cable-shaped equalizer, so that the gain at 4.5 m« 
equals that at the low reference frequency. Next, the very- 
low-frequency region is adjusted and finally minor devia- 
tions within the band are corrected by means of a numbe1 
of variable equalizers of proper shapes. Altogether by this 
procedure 10 points in the video band are adjusted to 
precisely the same relative gain. If the cable sections are 
long, four additional adjustments are provided, making 
13 frequency points which may be set precisely. With this 
equalization method, an initial cable distortion of 100 
The 


range of adjustment in the variable equalizers is sufh 


or more db may be reduced to less than 0.05 db 


cient to correct deviations on lines up to 614 miles long 
(120 db of cable slope), with margin for periodic read 
justments. On extremely long lines, a second set of 
variable equalizers is usually added. Such is the case for 
the 13-mile 


over-all 


mentioned before, which involved an 


2538 db at 


line 


cable loss of 1.5 me, corrected by 
equalization. 

The system has proved to be stable in frequency-gain 
characteristic, the only significant change over a period 
of time being attributed to the effect of temperature on 
attenuation of the video cable. With most of the cable 
underground this change is a gradual seasonal effect 
which lags a month or more behind the outside tempera 
ture. Based on measurements made over an extended 
period, the average rate of slope change is approximately 
0.15 db per week for a 5-mile line. 

Each fixed cable loss equalizer has associated with it a 
corresponding phase equalizer for correcting the phase 


distortion in the related length of line. With the appro- 


priate phase equalization associated with each loss equal 
make 
field. In the 


izer, it is unnecessary to phase measurements o1 


adjustments in- the case of the variable 


6. Typical A2A terminals. 
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Fig. 7. Common 200- 
volt d-c power sup- 


ply (covers removed) 


equalizers, no phase correction is necessary. Not only 1s 


their phase distortion small, but their characteristics 
above 4.5 me are such that their phase tends to be com 
plimentary to the characteristics being equalized 

Fig. 5 shows test signals photographed after transmis 
sion over two 414-mile circuits in tandem, These are the 
familiar multiburst, window, and stairstep wave torms 
from a Telechrome portable signal generator.' Signals 
like these are not used for making adjustments in the 
124 system, but they are convenient for rapidly checking 
the over-all quality of transmission through the various 
facilities involved for a network television program 

It is essential, of course, that the oscilloscopes used 
at various points be alike in performance for wave torm 


high 


and 


tests to be significant. In this instance, a single 


quality scope was used, first to set up the signals 


then to observe them over the looped circuits under test 
An A2A line in normal adjustment will introduce no 
appreciable change in the multiburst presentation either 


as to the relative amplitudes of the white flag and sine 


wave bursts or as to their symmetry \ pronounced 


change in the proportions of the test signal would indi 


cate a probable trouble condition, cither in the trans 


mission path or in the test equipment Ihe eflect of 


various forms of distortion on these test signals has been 


described elsewhere’? and will not be covered in detail 


Phe window signal square wave should show no appre 
ciable tilt o1 displace ment, these being evidences of lov 
frequency distortion which can cause picture streaking 
The A2A system shows very good low frequency response 
and stability 

High-frequency ringing, if present, would be evident 
to white or vice 


at sudden transitions from black versa, 
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Fig. 6 


equipment. 


Typical test 


where the transients would show on the window signal 


When first placed in service, A2A was thought to intro 
duce perceptible ringing at frequencies between 4.0 me 


and 4.5 mec. This was inconsistent with the design theory, 


and was not supported by subsequent tests. It was found, 
however, that if the test signal has an abnormally fast 
rise time (0.1 microsecond), a small overshoot will appear 


12A., 


will be observed only on a wide-band oscilloscope 


This 
The 


cflect is produced above the normal 4ransmission band 


on the square wave alter transmission ovel 


ata frequency of approximately 5 mec and apparently is 
due to the phase characteristic in the cut-off region. In 
the A2A system, phase equalization is not carried above 
1.5 mec inasmuch as the higher frequencies are filtered 
out by television broadcasting transmitters and thus do 
not effect home receivers. The spiking effect may be 
minimized by proper adjustment of rise time in the test 
signal generator and syne generator 

Differential gain (as checked by the modulated stair 
step signal) and differential phase are of special interest 
subcarricr in the 


(NTSC) 


because of ther eflect on the color 


National 


ystcm 


Lelevision System Committee color 


Phe amount of differential gain and phase is de 


pendent on the number ol ampli fi rs used in-each circuit, 
add 


Measurements taken with the 


units 
47 A 
124 


circuit, differential phase is 0.2 degree or less, and differ 


but does not necessarily arithmetically when 


are placed in tandem 
Lransmiission micasuring set show that on a typical 


ential gain of about 0.2 db may be expected, flor the 


maximum signal voltage excursion, Measured on a volt 
age basis, by the modulated stairstep method, the diffe 
ential gain ts less than 5 per cent white expansion, These 
allowable differential 


NUSC 


values are small tractions of the 
phase and gain, from camera to receiver, in the 


ystemn 


SIGNATI tO NOTISI 


Notst 


aspects ol perlormance , 


objec TIVES lor A2M4 contemplate, as in other 


that the local circuit ts part ol 


12A line 


than is ac 


the tandem network connection, By design, the 


must have a better signal-to-noise margin 


18 C,ast 
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cepted as satisfactory for the over-all network. The effect 
of random noise on a picture depends on the spectral 
With 
appropriate weightings for this spectral effect, the ac- 


distribution of the noise across the video band. 
cepted objective for a long network is about 54 db* at 


present. This is in terms of peak-to-peak signal to 
weighted rms noise. It includes requirements imposed by 
color, which are somewhat more severe than mono- 


chrome. Considering the number and length ot local 
circuits which may be involved, an objective of 65 db 
was taken as desirable for one local circuit. This is the 
design figure which determines the allowable length of 
cable sections in the A2A system. Field measurements of 
weighted random noise are in good agreement with the 
computed performance ie 

In field operations, this type of weighted noise meas- 
urement is not commonly made. Noise is usually judged 
by visual observation of picture or by checking the video 
wave form for thickening of base lines in the blanking 
interval. Indication of noise by the oscilloscope method 
depends on the characteristic of the instrument used. For 
with flat 


exaggerates the effect of noise, because it lacks the fre- 


example, a wide-band oscilloscope response 
quency weighting and also displays noise effects which 
are outside of the video band. 


The 


against extraneous noise. Among these are balanced line 


12A video system contains numerous safeguards 


transmission, elaborate shielding, and shock mounting of 
amplifier panels, to mention only a few. Wire video 
transmission, by its very nature, involves the amplifica- 
tion of weak signals at the end of long sections of cable, 
where the higher frequencies have been attenuated as 
much as 67 db below | volt. Amplifiers handling these 
low-level signals are susceptible to outside disturbances 
and require that certain precautions be taken. Noise 
problems may be avoided by installing the equipment 
so that: (1) it is not subjected to abnormal mechanical 


Fig. 9. Jack flelds and test positions. 
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vibration, (2) it is not subjected to abnormal acoustical 
noise, and (8) it is separated a safe distance from pos- 
sible sources of electrical disturbance. The latter include 
eiectrical equipment containing make-and-break con- 
tacts, such as signaling devices, relays, and switches. Nor- 
mal precautions are also required to bond and ground 
equipment frameworks and to eliminate differences of 
potential between the A2A ground, the power line neu- 
tral, and the ground used for studio equipment. 


TYPICAL INSTALLATIONS 


IT MAY BE OF INTEREST to look at typical A2A equip- 
ment from the point of view of one planning new instal- 
lations or having to operate the system. Fig. 6 shows a 
typical group of terminals, as installed at a studio loca- 
tion. The racks are of self-supporting type, 7 feet high 
with 19-inch equipment panels. Wiring is enclosed in the 
vertical rack members, which are of duct construction. 
A2A equipment is specially designed for duct-type racks 
and, generally, it is not practical to mount the panels on 
other types of framework. In this illustration, the two 
left-hand bays contain power regulator and alarm panels, 
as well as rectifier units of selenium type. The third bay 
contains six transmitting terminals. At the right are six 
receiving terminals, two per bay. These facilities should 
be located within 100 or 200 feet of the broadcaster's 
jack panel with which they are connected by means of 
flexible coaxial cables. Room for telephone company 
equipment may be determined in the early stages of plan- 
ning for new studios. In established locations, where 
space is usually at a premium, considerable ingenuity 
may be called for on the part of the broadcaster and the 
telephone company to find a suitable location which 
meets operating requirements. 

A2A terminals are also available in portable cabinets. 
These are convenient when the service is of temporary 
nature or where only one or two lines are involved. 

The A2A system employs small rectifier units which, 
in general, supply plate power to an individual receiving 
terminal, an individual repeater, or up to four trans- 
mitting terminals. For locations where there is a large 
concentration of equipment, use is made of a Flotrol 
power supply, such as illustrated in Fig. 7 with cover 
panels removed. This unit has a capacity of 15 amperes 
at 200 volts with provision to increase the capacity to 
22.5 amperes by adding another rectifier section. A 15- 
ampere unit will supply power to a total of 22 transmit- 
ting terminals and 22 full-size receiving terminals, With 
a common power supply, a saving is realized in cost and 
in the floor space occupied. Precautions have been taken 
in the design to minimize the chance of a service inter- 
ruption. Should one rectifier unit fail, lose its a-c supply, 
or require servicing, the remaining units will carry the 
full load without interruption. In a similar manner, 
sections of the filter capacitor are protected individually 
and may be replaced while the unit remains in service. 

An elaborate array of precision test equipment is pro- 
vided for circuit line-up, equalization, and maintenance. 
Some of the typical gear is shown in Fig. 8. This illus- 
trates the need for adequate working space around the 
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terminals. All of the testing is done preferably right at 
the terminal equipment. Allowance is made for the short 
coaxial cable to the studio termination, by substituting 
an equivalent loop of the same cable during the tests. 

The last photograph (Fig. 9) was taken at a large 
A2A installation in a telephone building to show the 
central jack fields and test positions. Here, the high 
ceilings permit use of 11-foot 6-inch racks. The video 
cables terminate at the top of the bays where the pairs 
are connected by flexible patch cords to the assigned 
equipment. Secondary jacks are placed at working level 
Here circuits may be monitored and in the event of 
trouble, emergency units may be patched in. The tele- 
phone key and lamp panels form part of a communica- 
tions system which connects with other video locations 
throughout the city. Some of the test equipment is rack- 
mounted; the remainder, not shown, being in portable 
form. This particular installation provides terminals for 
$6 A2A circuits serving the New York AT&T Television 
Operating Center. 


CONCLUSION 


Tne A2A viveo system fills a need for a high-quality 
local wire facility to interconnect television studios, trans- 
mitters, and other operating points. It transmits standard 
composite signals at video frequencies for distances up to 
about 10 miles over shielded low-loss cable pairs provided 
for the purpose in the telephone plant. Unit construc. 
tion of amplifiers and cable equalizers adapts the system 
for flexible operation with circuits of various lengths and 
with irregular repeater spacing. Transmission quality is 
such that several 42A lines may be connected in tandem 
with intercity facilities in normal network operation. 

Once the video cables and A2A equipment have been 
installed, circuit lineup is straightforward and rapid, and 
lines can be rearranged readily to meet changing service 
demands. Careful planning of A2A facilities with par- 
ticular emphasis on good working space and proper 
location will facilitate maintenance and assure optimum 
performance of the system. 
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What the Technical Reader Expects of 
the Scientist and Engineer Who Write 


EVERETT S. LEE 
FELLOW AIEE 


In an address presented primarily to technical 

writers and editors, the editor of a well-known 

technical publication stresses the importance of 

the effective dissemination of ideas in the fields 
of engineering and science. 


HENEVER I think of the writings of the scien- 

tist and the engineer, I recall the experience told 

me by a news reporter on a prominent New 
York daily. He had dropped into a meeting of engineers 
in the auditorium of the Engineering Societies Building 
on West $9th Street in New York City. He said he 
couldn't understand what the engineer speaking from 
the platform was saying, nor could he understand what 
the engineer had written when he read his paper. 

And so indeed he couldn't understand him—for the 
engineer writes for his fellow engineers and the scientist 
writes for his fellow scientists. And therein we have one 
of the golden keys which unlocks the road to advance- 
ment in new knowledge, and in new understanding, and 
in the progress which has brought to the people of our 
land the highest standard of living known to man. 


THE PROCESS OF COMMUNICATION 


AS THE SCIENTIST BRINGS FORTH new knowledge from 
nature he documents his discoveries and his findings for 
in their work. The en- 
gineer, taking that new knowledge, fashions it into prod- 


others to read and to consider 


ucts for the people to have and to use. Then he writes 
of his findings, his experiences, and his accomplishments 
for his colleagues to read and to absorb. 

This process of communication through the years has 
provided the scientist and the engineer with the outlet 
for inspiration and with the understanding for progress 
which has undergirded our advancements and our pros- 
perity. No one can visualize the extent of its scope nor 
the vastness of its power. Take it away and progress 
would stop. This communication process permeates the 
whole of the advancement in our conquest of nature and 
in our improvement in the welfare of man 

The meetings of the engineer and the scientist extend 
beyond every measure. Recently, in the morning mail, 
I received the programs of two engineering meetings in 
Chicago, Il. One was the Fall General Meeting of the 
American Institute of Electrical Engineers. The other 
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was the National Electronics Conference and Exhibition. 

The program of the AIEE meeting included 144 papers 
covering many of the wealth of subjects in the fascinat- 
ing realm of electrical engineering, including rotating 
machinery, protective devices, metallic rectifiers, land 
transportation, safety, transformers, conductors for in- 
dustrial systems, television and aural broadcasting, 
insulated conductors, chemical industry, basic sciences, 
management, telegraph systems, mining and metal in- 
dustry, feedback control systems, communication theory, 
automation, switchgear, system engineering, ethics, 
radio communication, wire communication systems, the 
science of materials in electrical engineering practice, 
transmission and distribution, communication main- 
tenance, power generation, and industrial control, to- 
gether with a seminar on education in electronics, and 
all highlighted by a testimonial gathering in honor of 
that great engineer Nikola Tesla, and a luncheon to 
celebrate the 80th birthday of another great engineer, 
Dr. Charles F. Kettering. 

And while the words of wisdom on these multitudi- 
nous subjects were scheduled to be flowing from the 
engineers and scientists in the Morrison Hotel as they 
presented their written papers, the National Electronics 
Conference and Exhibition was scheduled to be in ses- 
sion at the Hotel Sherman. Here the program listed 92 
papers in the intriguing field of electronics, including the 
subjects of components and materials, instrumentation, 
servomechanism applications, measurements, receiver 
techniques, dita-storage systems, servomechanism theory, 
application of information theory, magnetic amplifiers, 
solid-state devices and application, network and filter 
theory, radioisotopes, data-processing systems, micro- 
waves, high-power audio systems, network synthesis, an 
tennas, quality control and reliability, automation 
techniques, medical electronics, and pulse techniques, all 
highlighted by luncheons and addresses, and exhibits of 
the newest of products and techniques. 

The 236 papers written for presentation at these two 
meetings will be largely unintelligible to the 165 million 
Americans who will benefit from them in better electri- 
cal living. And yet these papers are a motivating force 
to progress for the engineers and scientists whose contri- 
butions have made these meetings possible as well as 
their associates who will attend to gain knowledge and 
inspiration from their presentations as new frontiers 
are opened and old horizons extended. In addition, they 
will be printed and circulated in the society publications 
for availability throughout the years 
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Meetings such as these go on week after week, month 
alter month, year after year, throughout the many great 
engineering and scientific societies of our land. For these 
societies were founded largely to provide just such 
forums for the presentation and discussion of scientific 
and engineering knowledge and its dissemination to the 
uttermost parts of the world. That is what the engineers 
and scientists in that great group of technical readers 
expect of the scientist and the engineer who write—and 
that is what they get. 

In January of 1956, the program of the AIEE Winter 
General Meeting listed 440 engineering and scientific 
papers. In November, the American Society of Mechani- 
cal Engineers will hold its 1956 Annual Meeting, and the 
program will include 249 engineering papers. 

Need I say more? You get the picture. The approxi 
mately 900,000 engineers and scientists in our land are 
telling their associates what they have found out or what 
they are doing. Even though their writings may be un- 
intelligible to the other millions of people of our land, 
nevertheless, out of the work of which they write come 
our products for progress and the pursuit of happiness. 
The literature the scientists and the engineers have built 
up over the years through their own scientific and en- 
gineering societies is a lighthouse to the peoples of the 
world, a magnificent tower of strength, inspiration, and 
helpfulness, the like of which cannot be found. 


THE ROLE OF THE TECHNICAL WRITER 


YOU OF THE GREAT PROFESSION of technical writers and 
editors who participate with your engineers and scien- 
tists in their writings can well be proud of your contri- 
butions to their outstanding work. 

By and large, the engineers and the scientists prefer to 
write their own papers. It is good that this is so. In the 
first place they are the only ones who know the material 
of their papers. What they are writing about is theirs 
and theirs alone. Second, it is good that they cease from 
their labors long enough to look at the results of their 
work, to systematize it for presentation, to locate it in its 
proper place in the literature, and to refine it for useful 
results. And third, it brings to them the rare satisfaction 
and pride of accomplishment of telling their fellow 
engineers and scientists what they have done for help 
fulness to others. 

In their writings to their fellows, they think of their 
audience as their associates in their particular field. Thus 
technical language is justified. But not being specialists 
as a rule, in the area of writing and presentation, they 
may well need help with the fundamentals of good 
writing so that what they write has unity, coherence, 
and emphasis. This is where you may make your contri- 
bution felt. In my experience, engineers and scientists 
so well appreciate the rocky road to any achievement, 
be it the doing of it or the writing of it, that they will 
want to draw on all available aids to come out in the 
end with a tangible result which will be a credit to them. 
I have read the papers of many engineers, and scientists 
also, in their final form, and have been inspired by them 
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If your sympathetic editing has been involved in the 
preparation of any paper, then I know that the result 
is enhanced manyfold. The point to be remembered, 
however, is that it is the engineer writing to the engineer 
in his field, the scientist to the scientist in his. This is 
fundamental. 


THE TRADE MAGAZINE 

Now LET US CONSIDER that great body of writing which 
appears in trade magazines. These media reach into 
every known avenue where the products of the engineer 
are made and used. Here the audience is composed of 
those in the many respective fields who design the prod 
ucts, who produce the products, who sell the products, 
who install the products, who use the products, or who 
maintain the products. In this audience, the technical 
reader is looking for information useful to his day-in 
and day-out work. This embraces mostly immediate 
thinking and planning opportunity, but long-range 
planning also has its place 

It is in the realm of the literature of the wade maga 
zine where you as professional technical writers and 
editors may find even greater opportunities for making 
valuable contributions. To take the findings of the de. 
velopment and design engineer and wrap them into an 
attractive package for a specialized group of technical 
readers is not in their province. That is your work. And 
it requires talent which is found only in the few. To 
grasp the opportunity in the achievement of the engineer 
and make it understandable and useful to the technical 
reader requires both an appreciation and a recognition 
of the reader. These you must have. Having them, you 
will enable the technical reader in his field to gain from 
his reading, quickly and concisely, just what he wants 
to know. Some engineers may be able to do this work 
but on the whole they would rather that you did it for 
them, or co-operated with them in doing it. In either 
case they will have to take part in the production sufh 
ciently to make the finished article something that can 
be considered as theirs 

You will note that in the trade magazine field I have 
spoken only of the engineer. The scientist may enter 
this field to some extent, but I am sure he would want 
your complete help and he would say that the article 


should be yours. In those magazines, however, which 


do principally bring to the technical reader the work of 


the scientist we find a most outstanding area of profes 
sional technical writing where the editorial and writer 
participation must be highly sympathetic to the scientist 
and well appreciative of the audience. And here the 
scientist will no doubt use his name, as he will author 


the original article 


rHE NEWSPAPER 


BEYOND THE TRADE MAGAZINE is the newspaper. To me 
the newspapers of our land do a most outstanding job 
in bringing to the technical reader an up-to-the-minute 
account of the latest in science and engineering. I have 
addressed many audiences on the subject: “What's New 
in Science and Engineering,” and I have often said to 
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the audience that if they have read the newspapers, they 
know the answers. If you want to know the largest steam 
turbine electric generator on order, you will find the an 
nouncement of it in the daily press. If you want to know 
the fastest airplane in operation, there was an account 
of it and a picture of it in the daily press. And so on, 
covering the entire realm of technological developments. 

The science editors of our daily press are known for 
their outstanding columns. They put the very latest of 
scientific discoveries and findings into language for the 
laymen, and yet their writing is not too elementary for 
the technical reader, whoever he may be. Every one of 
these items and articles traces back to an engineer or a 
scientist, or a group of engineers or scientists, since there 
is so much team participation in both scientific and par- 
ticularly in engineering work today. Some of you of the 
technical writers’ profession are no doubt prominent in 
this tracer line from the scientist and the engineer to the 
technical reader. In the daily newspapers the identity of 
the engineer and scientist may or may not be made known. 
But the source of the news account, no doubt, was a 
paper written by the engineer or scientist, or an article 
prepared with your greater participation. It would be 
good if the identity of the originating engineer or scien 
tist could be made known for his recognition 


PrHE INSTRUCTION MANUAI 


GOING BACK to within the workshop of the engineer, 
we come to the instruction book. This is definitely the 
technical writer's field. You are it. You must know the 
audience, the subject, and the appropriate details. The 
engineer you must know. What you write will be closely 
scrutinized and must be appropriately approved, And if 
it is produced for the United States Government it must 
be “according to Hoyle.” 
book. But in 
considering its use, remember that to the user it stands 
as “heaven sent.” And remember, too, that the one who 
reads it wants to know how the machine or equipment 


You are it. You write the instruction 


works, how to operate it, and how to keep it working 
And the reader may not be technical 

I trust you will pardon me if I add a word that has a 
distinct personal flavor but nevertheless definitely in 
volves one phase of technical writing. I speak of the 
General Electric Review—a magazine I have loved ever 
since I helped to sell it at the University of Illinois when 
I was an engineering student some 45 years ago, and of 
which I have been privileged to be the editor for the past 
six years. The Review was always highly engineering and 
scientific. It was revered by its readership for that stature. 
But most people couldn't read it, 

When I became editor in 1951, the paid circulation 
was some 8,000. My charter was to make the Review ap- 
propriate to the General Electric Company. We had 
many friends. We found that a circulation of 100,000 
extended severalfold by multiple readership, would not 
be inappropriate to the number of our engineering and 
scientific friends. We adopted that number for con- 
trolled circulation. 
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But that number included engineers in every branch 
of engineering—electrical, mechanical, chemical, mining 
and metallurgical, civil, and all the several subdivisions 
of these. Among the scientists it included the fields of 
physics, chemistry, geology, and to some extent, biology. 
To make our articles helpful to such a wide and varied 
readership, it was imperative that they be reconstructed 
from their initial form. The original article of the en- 
gineer or scientist, written for his own audience, had to 
be adapted to apply clear across the technical board 
Chat required unusual ability in technical rewriting. 
But we did it, and with our wide engineering and scien 
tific readership continually in mind, we believe we have 
been successful because we constantly kept before us the 
maxim: “Write it so it will be helpful.” Judging by the 
many statements of appreciation from our readers, we 
know we have been helpful. 

In conclusion—I return to my assigned title, “What the 
rechnical Reader Expects of the Scientist and Engineer 
Who Write,” and I give the answer in a few words: He 
expects to increase his knowledge and his understanding 
of scientific and engineering things which may be help- 
ful to him, 

Whatever you in your great profession of technical 
writing and editing may do to accomplish this expecta- 
tion will be your contribution to one of the greatest ex- 
periences in life—giving a helping hand to man. 





Traveling-Wave Tube Check 


An extensive program is under way at Bell Telephone 
Laboratories to develop traveling-wave amplifier tubes 
for communications applications. Here H. L. McDowell 
is shown conducting tests on an experimental tube de- 
signed to provide 5 watts output with a bandwidth of 
500 mc in the 6,000-mc band. 

This particular test is designed to detect and measure 
a certain type of nonlinearity in the tube. A 6,000-mc 
amplitude-modulated signal is fed to the traveling-wave 
tube. If nonlinearity exists, some of this amplitude modu- 
lation will be converted to phase modulation, which can 
then be detected in the amplified signal at the output 
of the traveling-wave tube. 
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Lightning Protection of Turbine Generators 


A. P. HAYWARD 
ASSOCIATE MEMBER AIEE 


T PRESENT, it is the general practice to apply 

lightning protective equipment at the terminals of 
large unit-connected generators. There is a hesitation on 
the part of industry to omit protective equipment, even 
though analysis of the problem indicates that no protec- 
tion is needed. This is primarily because the cost of the 
added insurance or protective devices is trivial when 
compared with the investment in a large machine, the 
expense of damage to the machine, and the expense of 
the loss of a large unit of generating capacity. 

However, considerable attention is now being given to 
decreasing the separation distance between the machine 
and transformer, In this event, a premium price is paid 
for the additional space requirements of the protective 
apparatus. Also, because of the high reliability necessary 
in the operation of large generators, there is justifiable 
reluctance to add any equipment not absolutely essen- 
tial from the standpoint of continuity of service and 
safety. These considerations can often outweigh the 
arguments for applying protective devices simply because 
their cost is low. Therefore, there is a need for a simple 
straightforward procedure for determining accurately 
exactly when protection is necessary and when protective 
devices may be omitted safely. 

It is the purpose of this article to develop equivalent 
circuits for evaluating protective requirements of unit- 
connected turbine generators. These equivalent circuits 
are verified by field tests on three generator—transformer 
systems of the Duquesne Light Company. 

The unit-connected system consists of a Y-delta trans- 
former bank connected on the delta side to the genera- 
tor. The neutral of the high-voltage transformer wind- 
ings is solidly grounded and lightning arresters are 
applied immediately adjacent to the high-voltage side of 
the transformer. The problem is to determine whether 
additional lightning protective equipment is needed at 
the terminals of the generator. 

On the high-voltage side of the transformer, the mag- 
nitude of voltage applied to windings is equal to the 
arrester discharge voltage E,. This voltage is composed of 
a surge voltage E, and a 60-cycle steady-state voltage. At 
the generator terminals the total voltage Ey is likewise 
composed of a surge component E,, transferred through 
the transformer, and a 60-cycle component. 

Che transferred surge component and 60-cycle compo- 
nent, which are added to obtain total generator terminal 


voltage, can be analysed separately. First, the equivalent 
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Fig. 1. Equivalent circuit for determining the surge voltage at the gen- 
erator terminals for a unit-connected system. Surges arrive simultaneously 
on two phases on the high-voltage side of the transformer. 


circuits are derived for determining the magnitude of 
surge voltage appearing at the generator terminals. Later 
the magnitude of the 60-cycle component is determined 
and the two components are added. 

Fig. | presents the equivalent circuit for the condition 
of surges arriving simultaneously on two phases on the 
high-voltage side of the transformer, where 


L, = Transformer leakage inductance referred to the delta side of 
the transformer 
Z, == Surge impedance of line connected to the high-voltage trans 
former winding 
Z,, = Equivalent generator surge impedance 
C =: Capacitance of isolated phase bus or cable connecting the 
generator to the transformer 
Electrical length of generator or time required for a surge to 
travel from the generator terminal to the generator neutral 
N = Voltage ratio of delta side line-to-line voltage to the Y side 
line-to-line voltage 


Knowing the value of the constants of the circuit 
shown in Fig. | and the wave shape of the voltage E,, the 
crest magnitude of E, can be obtained as a per unit value 
of the crest magnitude of NE,. The total maximum volt 
age at the generator terminals is 


Eg=CNE,+V, V 14 c+ Vic 


where 


t . Total terminal 


V , == Crest magnitude of the normal line-to-neutral voltage on the 


maximum generator voltage 


low-voltage side of the transformer 
ky 
=NE, ™ obtained from Fig. | 
Che first term of the equation is the surge voltage and 
the second term is the 60-cycle voltage. Comparing the 
voltage E, with the impulse strength of the generator de 
termines the protective requirements of the generator. 
The surge voltages at the generator terminals as ob 
tained from the derived equivalent circuit agrees closely 
Therefore, 
concluded that equivalent circuits can be used to evalu- 
ate protective requirements of unit-connected systems. 


with the voltages measured in the field. it is 
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Modernization of the LIRR Passenger Car Fleet 


P. H. HATCH 
FELLOW AIRE 


HE REHABILITATION and the moderniza- 

tion of any organization—industrial, transporta- 
tion, commercial—is usually of interest. When such an 
organization is a railroad handling 285,000 passengers 
per day, its rehabilitation and modernization become a 
matter of more than usual interest. Such is the case of 
the Long Island Rail Road which emerged from receiver- 
ship on August 12, 1954 as a redevelopment corporation, 
committed to bringing its property and operations up to 
modern standards, 

Its car ownership consisted of 1,321 cars of which only 
a very small number could make any claim to being 
modern, Hence the rehabilitation of this fleet was first 
on the list of projects to be undertaken. 

The rehabilitation consisted of two equally important 
parts: (1) the ordering of 220 new cars (not counting 
two Budd Company rail diesel cars) and (2) the mod- 
ernizing of 696 of the existing cars. In the interests of 
standardization and economy, the two parts of the proj- 
ect were related as closely as practicable and higher seat- 
ing capacity in both new and modernized cars was de- 
cided upon to facilitate terminal and other problems. 

After careful consideration of double-deck, gallery, and 
single-deck cars, the latter type was selected and an order 
was placed for 220 cars, 80 for locomotive train service 
and 140 for multiple-unit electric service, basic car struc- 
tures and arrangements being the same for all 220. 

Electric power supply for the 80 new cars for locomo- 
tive-hauled trains presented a major problem because of 
short runs and frequent stops. The conventional axle- 
driven generator—storage-battery combination was not 
adequate under these conditions. Therefore, a 25-kw 220- 
volt 3-phase 60-cycle diesel-engine-driven alternator set 
was placed under each car for independent power supply. 

The old multiple-unit car fleet consisted of motor cars 
and trailers. Practically all of the motor cars had 2-motor 
equipments, one truck being a motor truck and the other 
a trailer truck. It was necessary for economic reasons to 
continue the motor and trailer car setup but all the new 
motor cars had 4-motor equipments in order to take ad- 
vantage of all available adhesion weight; operating re- 
sults to dae have justified this move. Control was ar- 
ranged so the new cars would multiple with the old. 
Dynamic braking was omitted on account of this and 
trailer car operation. 

Other design improvements included a standard, short, 
equalizer-mounted third-rail shoe beam; high-capacity 
line circuit breaker; thermostatic heat control; high- 
speed traction motor gearing; and mounting of traction 
motors entirely on truck frames. Of equal importance 
with acquisition of new cars was the modernization of a 
total of 696 existing cars, this total consisting of 217 loco- 
motive-hauled cars and 479 multiple-unit cars. 
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Cars to be modernized were stripped down to the bare 
structures, Necessary repairs and reinforcements were 
made to car bodies, and trucks were completely dis- 
mantled and overhauled. Interiors were modified and 
ficted so that the general appearance is the same as that of 
the new cars. 

The principal differences were the use of high-intensity 
incandescent lighting in place of fluorescent, and paddle- 
type fans for air circulation instead of air conditioning. 

Electric propulsion equipment on existing cars was for 
the most part somewhat antiquated, with high mainte- 
nance and mediocre performance records. A program was 
undertaken, therefore, of upgrading traction motor insu- 
lation, installing roller armature bearings and all-weather 
covers on a number of these motors, revising commu- 
tating poles on certain motors, reapportioning accelerat- 
ing resistance steps, and generally overhauling electrical 
equipment and wiring. 

Another most important item in this program was the 
replacement of the line circuit breakers, which had been 
responsible for many road delays and much repair ex- 
pense, with new type, high-capacity breakers capable of 
interrupting without damage a short circuit in excess of 
$0,000 amperes directly adjacent to a high-capacity sub- 
station. 

Last, but by no means least, in the program of pur- 
chase of new cars and rehabilitation and modernization 
of old cars have been the provisions for adequate sup- 
porting maintenance facilities. 

The principal projects included which were related to 
cars were a modern wheel shop with up-to-date ma- 
chinery, rearrangement of shop areas and installation of 
new equipment for traction motor and generator repairs, 
a wheel grinder to recondition wheels without removal 
from the cars, new testing apparatus, and a thoroughly 
modern multiple-unit-car inspection shop. 

In conclusion, the modernization of the passenge: 
car fleet is not the entire story of the modernization of 
the Long Island, Dollar-wise, however, and from the 
standpoint of impact on the public, it is the most im- 
portant single segment of the entire program. Thus, it is 
especially gratifying to note the favorable response to the 
new cars and to the rebuilt older cars. 

Consequently, everything possible is being done to ex 
pedite the work so that the railroad’s passenger car fleet 
as a whole will be brought up to the requirements of the 
new Long Island Rail Road. 
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An Electric Speed -Torque Testing Device 


W. L. PROBERT 
ASSOCIATE MEMBER AIEF 


HE SPEED-TORQUE CHARACTERISTICS of a 
2. motor are established by the design parameters and 
the quality of the motor components. The speed—torque 
curve can be used to detect bad design factors and defec- 
tive construction of a motor. Improper rotor heat treat- 
ment, wrong skew, poor slot combination, erratic switch- 
ing of single-phase motors, and similar conditions are 
factors which can be recognized. To obtain speed-torque 
curves by means of a load test, point by point, is tedious, 
expensive, and not always sufficiently revealing. 

A motor can be coupled to an electric speed—torque 
tester and a complete speed-torque curve traced on an 
oscilloscope in a matter of seconds. The resulting trace 
can be calibrated or compared with a standard trace, 
thus permitting quick evaluation of the subject motor. 

The electric speed-torque tester consists of speed- 
torque unit, flywheel, and coupling assembly. To facili- 
tate the coupling of test motors, a disk-type coupling is 
used which permits some misalignment of the units. How- 
ever, it is very rigid in the rotational plane. A flywheel is 
introduced into the system in order to reduce accelera- 
tion to the point where the speed-torque curve is repre- 
sentative of steady-state values. It may be mounted on 
either the motor or the unit, as shown in Fig. 1. 

A filter is used on the torque signal output to attenu- 
ate high-frequency oscillations caused by vibration and 
electrical interference. Also it serves to average the 
double-frequency torque pulsations in single-phase mo- 
tors. On the speed signal a small capacitor on the rectifier 
output filters the ripple. Fig. 2 shows the electrical layout. 

Calibration is accomplished by imposing a fixed known 
torque on the unit and motor when running; when de- 
energized, the motor and unit uniformly decelerate. By 
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Fig. 3. Speed-torque 
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accounting for the friction and windage and eddy current 
drag, a calibrating value results which can be applied to 
the speed—torque curve. 

An oscillogram can illustrate many of the character 
istics of motors which the speed—torque tester can reveal. 
Fig. 3 shows a motor with a deep second-harmonic cusp 
caused by unequal current in the main pole windings. 

The device is capable of indicating a speed—torque 
curve with satisfactory accuracy for production testing 
Torque scales can be ascertained for given models, and 
lower limits can be established which can be used for 
gaging acceptance or rejection on a visual basis. 
ie De e Based 
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Vibratory Systems in 


Vertical-Motor Mountings 


J. M. SHULMAN 
MEMBER AIEE 


The existence of resonant frequenc, in a vertical 

motor at or near its running speed is difficult to 

predict by calculation in many practical applica- 

tions, especially when formed by the combina- 

tion of a machine and its coupled load. An ac- 

tual case of this type of vertical system is illus- 
trated in this article. 


with rotating machines, despite attention to bal- 
ance, bearings, lubrication, and rotor critical 
speeds. These are almost always characterized by the 


M ECHANICAL VIBRATION problems may occur 


eorton | 


Fig. 1. Initial horizontal vibration measurements on 800-hp 1,185-rpm 
vertical motor mounted on pump head. 


existence of a resonant frequency at or near the running 
speed, The resonant frequency may be that of a stationary 
part of a single machine, or it may be formed by the com- 
bination of a machine and its coupled load or driver into 
a system. Cases of the latter general category, except for 
those involving torsional vibration from pulsating loads, 
are difficult to predict by calculation in many practical 
applications. Moreover, by their very nature they almost 
always occur in the field where their analysis and correc- 
tion can be difficult and expensive. It is this type of case 
which is of interest here 

In considering the manner in which vibratory systems 
can be set up through mountings when a motor is coupled 
to its load, a vertical motor coupled to a deep-well pump 
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offers a rather typical example. This discussion will be 
confined to systems with vertical shafts; however, similar 
phenomena can occur in horizontal machines, particularly 
if there are long overhangs on any portions of the stator. 
An actual case of a vertical system will be used for illus- 
tration. 


ACTUAL CASE 


A VERTICAL HOLLOW-SHAFT MOTOR rated 800 hp at 1,185 
rpm, which at the factory had passed the 1-mil test floor 
limit for radial vibration measured on the bearing hous- 
ings, was shipped to its site, mounted on the pump head 
and coupled to the pump. It was evident at once that the 
vibration was grossly excessive. Vibrometer measurements 
radially at the top, center, and bottom of the motor frame 
showed amplitudes, as given in Fig. 1. 

The pump head was a cast-iron conic section, 5% inch 
thick, with an upper ribbed support plate and a lower 
flange ring. It had two round holes, East and West, and 
two smaller rectangular openings, North and South, as 
shown in Fig. 2. The round holes, having a diameter 
three fourths the height of the casting, impaired the cast- 
ing’s ability to act as a rigid beam of annular cross 
section. It had different stiffnesses in the two perpendicu- 
lar planes and was least rigid in the North-South plane. 

Fig. 3 shows the motor and pump structure to scale and 
the mode of system vibration suggested by the readings of 
Fig. 1. Simplified to consider vibrations in one plane 
only, the system could be represented as a cantilever 
having a single degree of freedom, with the motor as the 
main mass M and the pump head as the spring having 
constant k, The natural frequency of such a system can be 
approximated from the formula 


f, == 188 | * cycles per minute 
WV ve 

where y,; is the static deflection of the centroid of the 
mass M in inches.’ It is possible to determine accurately 
y,, from known dimensions and weights. However, in this 
particular case the magnitude of the largest readings of 
Fig. 1 indicated values of y,,, which gave direct evidence 
that the natural frequency of the system was near the run- 
ning speed of the motor, particularly in the North-South 
plane. 


ELIMINATE VIBRATION 


[HE oBjective in this kind of problem is to eliminate 
the vibration or at least reduce it to a safe value with a 
minimum of expense, Since the running speed is fixed, it 
is necessary to change the natural frequency f,. This can 
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Fig. 2. Pump-head 
configuration 
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Fig. 3. Vibratory system formed by motor and pump head. 


be done only by changing the mass M or the spring con 
stant k, since 

l ww 
"= NM 
If M is large initially, changing it enough to modify f, 
appreciably is usually not feasible. A more practicable 
approach is to work on k. 

By loosening two at a time ot the four bolts holding the 
motor to the pump head, it was found possible in this case 
to interrupt the resonant condition and reduce the maxi 
mum readings in the North-South plane from 30 to 11 
mils, This pointed the way to a solution to the problem, 
which was to install spring lock washers under each of 
these four bolts. The washers lowered the value of k and 
the natural frequency of the system to the point where 
the final readings were considered acceptable for the over 
all equipment. 

Fig. 4 shows the readings for the sequence of steps: (1) 
isolating the motor from the pump, (2) checking the 
vibration of the motor alone, (3) applying the lock 
washers and (4) recoupling the pump. It is important in a 
case like this first to isolate the motor from the pump and 
run it on skids in order to make sure that the vibration is 
truly a system problem. 

It can be seen from Fig. 4 (E) that the corrective action 
taken did not eliminate the vibration completely, In 
many actual vibration problems with rotating machines 
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it is either not possible to do this or not economically 
justifiable. The question then arises as to how far it 1s 
necessary or desirable to go in the direction of vibration 
reduction A 


DATA AND CHARTS 


A PRACTICAL GUIDE in this respect has been given by 
r. C. Rathbone,’ in the form of a chart indicating percep 
tory levels of vibration as a function of both amplitude 
ind frequency. It should be noted when using Rathbone’s 
data, however, that as he himself states, the chart is only a 
guide and should not be used as a source of absolute 
quantitative values in any particular case. Also, these 
recommendations are for stationary members such as 


pedestals and frames, and larger values are tolerable when 


measurements are taken on the shaft. 

A comparison of the initial and final vibration condi 
tions of this system with the tolerance curve for 1,200 rpm 
machines, given by Rathbone, is shown in Fig. 5. The ini- 
tial vibration conditions were deep into the region con- 
sidered too rough to operate for safety of equipment 
Under final conditions the highest reading at the top of 
the motor was five times lower than under initial condi 
tions. Although still in the “rough’ category in terms of 
sensory perception, this magnitude of final vibration was 
considered reasonable and acceptable fur the over-all sys 
tem, and it was unnecessary to resort to any further vibra- 
tion reduction measures, The motor has now been run 
ning for more than four years without trouble. 

It is of interest to examine the differences in vibration 
amplitudes of the system caused by disconnecting the 
pump from the motor, Before the corrective measures 
were applied, the vibration was less with the pump shaft 
disconnected than with it connected. The reason for this 
is shown qualitatively in Fig. 6. The weight of the pump 
and its shaft, plus the down thrust of the pump when 
running, applies an axial compressive load P on the main 
mass M, thereby lowering the stiffness A and reducing the 
natural frequency of lateral vibrations. Conversely, when 


the pump is disconnected, the natural frequeney of the 
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Fig. 4. Horizontal vibration measurements during steps of isolation and 
correction. (Top and bottom of moter frame.) 
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Fig. 5. System vibration conditions related to 1,200 rpm vibration toler- 
ance characteristic of Rathbone?. 


system is raised. If, when the pump is connected, the rota- 
tional frequency f, is at or near the natural frequency of 
the system, vibration amplitude a, results. When the 
pump is disconnected the natural frequency is raised to 
f,, and the exciting frequency f, can then only produce 
the lower amplitude of vibration a,. 

After application of the spring lock washers, the differ- 
ence between amplitude of vibration with pump con- 
nected and disconnected was small, so its significance is 
questionable. From the theoretical standpoint connecting 
the pump should have moved the natural frequency 
further in the same direction as adding the lock washers 
and, thus, reduced the vibration even more. However, if 
the lock washers had already lowered the natural fre- 


Fig. 6. Effect of re- 
moving axial load P 
by disconnecting 
pump from motor, 
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quency to a point of small slope on the resonance curve, 
the additional effect may have been so small as to be 
obscured by other small effects during the vibration meas- 
urements. 


CONSIDERATIONS 


THe circumstances of this case history should not be 
taken to indicate that it is not important to consider the 
possibility of resonant frequencies in the design of a 
pump head or any other type of motor supporting struc- 
ture, simply because it may later be possible to find some 
way of correcting vibrations caused by inadequate sup- 
ports. The opposite is true. Knowledge and avoidance of 
resonant frequencies, particularly at or near the normal 
running speed, is an important part of the system design 
and, in this case, was the responsibility of the pump 
manufacturer. 

It should also be mentioned, in connection with the 
solution in this case, that the use of spring washers is not 
to be recommended as a regular method of correcting 
effects caused by inadequate supports. These washers may 
in some cases be questionable from the standpoint of 
withstanding torque reaction or transient torques. 

In dealing with resonant-system vibration problems a 
valuable tool for quickly determining natural frequencies 
of entire systems or system components is the apparatus 
shown in Fig. 7. This is a vibration generator consisting 
of an oscillator, amplifier and electromagnetic trans- 
ducer to set up vibrations, and a magnetic pickup and 
oscilloscope with its amplifier used as an amplitude indi- 
cator. A resonant frequency or points for a resonance 
curve are found by sweeping the audio frequency oscilla- 
tor through an appropriate range. With this equipment, 
effects of making changes in stiffness or mass on a reso- 
nant frequency can be observed while they are being 
made and all data can be obtained while the machine is 
at standstill. Varying forms of this apparatus are known 
as electromagnetic vibration motors and are commer- 
cially available as package equipments. 
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Satellite Reference System 


A satellite guidance reference system for a dozen or 
more proposed earth-satellite-carrying rockets has come 
off the pilot line at the Minneapolis-Honeywell Regula- 
tor Company. Unlike systems that require radio or radar 
tracking so commands can be issued to a vehicle’s flight 
control system, the Vanguard guidance reference system 
is entirely rocket-borne. It will keep a finless rocket from 
swerving off course and generally “tip” the rocket’s tra- 
jectory so it enters a globe-circling course some $00 miles 
above the earth. 
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A New Approach to Simultaneous Unbalances 


H. A. PETERSON 
FELLOW AIEE 


HE PROBLEM of analyzing simultaneous unbal- 
ances which occurs from time to time in otherwise 

balanced power systems has been given attention by a 
number of investigators. Methods of analysis which have 
been proposed and used include direct calculations using 
appropriate equations.** Generally this approach is 
rather laborious for a complex system, although with the 
rapid advances in the use of digital computers it is to be 
expected that this approach will become increasingly 
favored. A systematic approach to setting up the basic 
equations and constraints for the problems has recently 
appeared, * ¢ 

The network calculator has been used by several in- 
vestigators of this problem.* The chief disadvantages lie 
in the fact that for complete generality, including the 
case of unequal positive and negative sequence imped- 
ances, negative impedances or imaginary transformer 
turn-ratios (which imply active elements often difficult to 
represent) are required. With the aid of a network calcu- 
lator and conventional impedances and transformers 
found therein, the problem may be approached directly. 

A very simple and instructive method has been devel- 
oped for setting up an exact equivalent circuit on the 
network analyzer with the extension of symmetrical com- 
ponents. Considering the example of Fig. 1 the condi- 
tions to be satisfied at C and D are given by the sets of 
equations 1, 2, 3, and 4. 

These conditions can be triplicated by multiplying 
with 1, a, and a’. 

At fault point C 
Lo = 1 5g = Ol 
OL gy = Nog = "1 oo 
OT 6, = Ol og = 1 
and 
Var + a°V ig + AVig = 0 
AV + Vea + OV eg = 0 
a*V ec, + OV eg + Veg == 0 

At fault point D 
Ia = lap = lao 
al 4, = Al gy = Al yp 
OT gy = A") gg = Ol ae 
and 
Vas + Vas + Vag = 9 
AV gy + OV gp + AVigg = 0 (4) 
OV gy + OV ag + OV yg = 0 

Instead of satisfying one set of equations at each fault 
point, three sets of equations are now to be satisfied. 
This can be done by triplicating the sequence networks 
in such a fashion that the three positive sequence net- 
works have all generated voltages displaced by 0, 120 and 
240 degrees, respectively. 

In setting up this exact equivalent circuit on the ana- 
lyzer only conventional impedances, unity-ratio isolating 
transformers, and generators are required. Continuous 
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Fig. 1. Unsymmetrical simultaneous faults, 


trial-and-error procedure is not required for obtaining 
balance and a high degree of precision can be obtained. 
The method is general and no such assumption as 
Z, = Z, is made herein. Effectively, it gives an analog 
method of solving 12 special-type simultaneous equa 
tions 


SUMMARY AND CONCLUSIONS 


A NEW METHOD of studying simultaneous unbalances 
has been presented which requires only conventional 
network calculator impedances and 1-to-l turns ratio 
transformers. It is applicable for all cases of simultaneous 
faults and open conductors with or without intervening 
Y-delta transformation. It is rigorously valid for the 
case of unequal positive and negative sequence imped- 
ances, Application of the method to a particular system 
problem is illustrated and the results obtained are 
checked against calculated results. Network calculator 
and calculated results agree within the possible accuracy 
limitations of the network calculator. 
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The Sodium Graphite Reactor 


Electric Power Plant 


SIDNEY SIEGEL 


Through construction and operation of a pilot 

reactor, valuable information will be gained on 

the subject of sodium graphite reactor systems, 

designed to produce electric power from nuclear 

energy economically. The principles, features, 

and safety considerations of this type system are 
discussed. 


EVELOPED 
power 


rO PRODUCE economical electric 
energy, the SGR_ (sodium 
system both immediate 
technical feasibility and potential for future improve- 
ment. 


from nucleat 


graphite reactor) has 


In mid-1954, North American Aviation, Inc., entered 
into a program with the U. §. Atomic Energy Commis 
sion aimed at expanding the known area of information 
on the SGR. This approach will be experimentally dem- 


onstrated through the construction and operation of the 
Sodium Reactor Experiment, a 20,000 thermal kw pilot 


reactor which incorporates the major design features of 
the full-scale SGR. An experimental engineering pro- 
gram with the aim of attaining the potential perform 
ance of this high-temperature, low-pressure reactor sys- 
tem is an important part of the joint project. This 
engineering development program is now under way 
Ihe Sodium Reactor Experiment will be fully operative 
in early 1957, Experience in construction, test, and initial 
operation will be available for incorporation into the 
initial SGR power plant, which is presently conceived to 
be one capable of producing 75,000 kw of net electrical 
power. 

Among the more important features of the SGR system 
are the following: 


1. A high coolant temperature—925 F at present; 
1,200 F projected—is possible without requiring pressuri- 
zation of the reactor heat transfer system. This permits 
good steam conditions and high thermal efficiency in the 
power conversion equipment 

2. The reactor scan be adapted to a variety of fuel 
elements and operating conditions, Both slightly en- 
riched uranium or a Th-—U-235 fuel may be used 

8. There are no chemical incompatibilities in the fuel 
clement—coolant structure combination. 

4. The absence of releasable potential energy from 
pressurization or chemical reactions increases the inherent 


Revised text of a conference paper presented at the AIEE Sumer 
Meeting, San Francisco, Calif., June 25.29, 1956 


the AIEE Committee on Nucleonics 


er and Pacific General 


Recommended for publication by 


Sidney Siege) te with Atomtcs International, Canuge Park, Callf 


Dal Stegel—Sodium Graphite Reactor 


safety of this reactor system and permits the plant con 
figuration to be easily arranged to centain radioactivity 
under all circumstances, 


Ihe use of a liquid metal such as sodium as a heat- 
transfer fluid has many advantages. While solid at room 
temperature, it melts at 208 F and, therefore, is easy to 
keep liquid in a power-plant system. Sodium boils at 
1,620 F, thus permitting adequately high coolant temper 
atures with the system at atmospheric pressure. Because 
liquid metals, sodium in particular, have extremely high 
thermal conductivity, they are excellent heat-transfer 
media, The fluid dynamic properties of liquid sodium 
are similar to those of water. A further advantage of 
sodium is the general absence of chemical corrosion in 
metal systems. As a result, a wide variety of steels and 
other alloys may be utilized as construction materials 
Because of these characteristics of sodium, the engineer 
ing development of the sodium graphite reactor and its 
heat extraction system may eventually permit (1) the 
production of steam temperatures which will be limited 
only by turbine performance and (2) the simplification of 
the reactor cooling system to an extent approaching low- 
pressure water systems. 

Sodium, however, is not without certain disadvantages. 
It reacts chemically with oxygen and water and must, 
Further 
when exposed to neutrons as in a reactor, it becomes a 


therefore, be isolated from these substances. 
strong radioactive gamma ray emitter with a half-life of 
about 15 hours, thus creating a serious problem in nu 
clear power plant applications. For these reasons (in the 
present conceptions), the steam boiler has been separated 
from the primary sodium by a nonradioactive secondary 
sodium system which carries the heat from the primary 
system to the boiler. The vault necessary to contain the 
radioactive primary sodium provides the shielding re 
quired, and also acts as a container for the inert gas at 
mosphere surrounding the primary system 

Graphite was chosen as a moderator because it is me- 
chanically easy to handle compared to liquid hydroge 
nous moderators, and is considerably less costly than 
beryllium, which might also be used, The principal dis- 
advantage of graphite as a moderator is its porosity; it 
acts as a sponge when in contact with liquid sodium. 


For a number of reasons, the permeation of the graph- 
ite by sodium must be prevented. The three most unde- 
sirable effects are: (1) the macroscopic cross-section in- 
creases from about 4X 10* square centimeters for 
graphite alone to 8 x 10-* square centimeters for graphite 


ELECTRICAL ENGINEERING 





saturated with sodium; (2) 
the permeation of graphite 
ie accompanied by a dimen- 
sional change of the order 
of +0.8 per cent, which 
would impose a significant 
design problem; (3) when 
sodium and graphite to- 
gether are in contact with a 
third material, a slight cor- 
rosion of the graphite may 
occur, depending on the 
temperature and on the 
ability of the third material 
to take up carbon. 

To separate the graphite 
physically from the sodium, 
the graphite elements are 
contained in sealed metal 
cans. Zirconium was selected 
as the can material because 
of its low neutron absorp- 
tion cross-section and because it is relatively compatible 
with both sodium and graphite in the operating tem- 
perature range. 





FUEL STORAGE @ 
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DESCRIPTION 


THE proposed 75,000-kw central station power plant 
consists of the reactor core, the primary and secondary 
sodium cooling systems, the steam generators, and the 
electrical generating equipment. This plant was de- 
scribed in detail at the United Nations meeting in 
Geneva, Switzerland, in August 1955. Although the plant 
is essentially unchanged, there have been several recent 
reactor design modifications. 

In the present layout, shown in Fig. 1, the reactor core, 
located below ground level, is contained in a large steel 
tank surrounded by concrete shielding. The sodium sys- 
tem design has been modified to solve certain practical 
difficulties and to make a more workable and efficient 
system. Three parallel primary loops connect the core to 
the intermediate heat exchangers. The primary piping 
runs through the hot-pipe tunnel to the three individual 
cells containing the components of each loop. The hot- 
pipe tunnel and the cells are individually shielded to 
permit shutdown and maintenance of one loop while 
the other loops continue to operate. 

One complete sodium loop is shown schematically in 
Fig. 2. Primary sodium enters the core at 500 F and leaves 
at 925 F. A 30-F temperature difference exists across the 
intermediate heat exchanger so that secondary sodium 
enters the steam generator at 895 F. The total steam 
produced from the three heat transfer loops is 730,000 
pounds per hour at 59 atmospheres and 883 F. 

A simplified elevation of the reactor core is shown in 
Fig. 8. Sodium enters the core cavity at an elevation 
slightly above the top of the fuel elements and passes 
through downcomers outside of the core tank. It enters 
the tank below the fuel elements and flows upward 
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Fig. 1. SGR nuclear power pliant layout 


through and around the {uel elements, leaving the core 
cavity at about the same level at which it entered. The 
output pipe has an upward, offset bend just outside of 
the core tank so that the high point in the system is ex 
ternal to the core tank. This means that in case of a leak 
im the piping in the hot tunnel, the sodium level in the 
core tank will not fall below the outlet nozzles, and, 
therefore, sodium flow can continue in the remaining 
loops. 

The core contains 192 fuel elements spaced 9.5 inches 
apart in a triangular lattice. The active core is a cylinder, 
approximately 12 feet in diameter by 10-feet high, sur 
rounded by a 2-foot graphite reflector. 

An individual fuel element consists of a cluster of 19 
rods. Each rod is made up of 10 slightly enriched ura 
nium fuel slugs contained in a sealed stainless-steel jacket. 
The rods are spaced from each other by helically wrapped 
steel wires. 

The moderator elements are graphite columns con- 
tained in sealed zirconium cans. The reflector elements 
are similar except that they do not contain fuel channels 
or coolant tubes. 

The reactor operates at a specific power of 475 kilo 
watts per kilogram of U-235 with an inventory of 518 
kilograms of U-235. The total weight of uranium in the 
reactor is approximately 22,500 kilograms. The average 
neutron flux at 2.0 x 10" neutrons per 
cm*-second with a peak-to-average ratio of 2.15. The 
initial enrichment of the fuel is 2.3 per cent U-235, which 
provides sufficient excess reactivity to overcome equilib- 
rium xenon poisoning (3.0 per cent), temperature effects 
(0.5 per cent), fuel depletion (2.0 per cent), and xenon 
transient resulting from power cutback (1.0 per cent). 
The conversion ratio is approximately 0.72. 

Two reactor core designs have been developed for this 
plant—the one just described for use with uranium fuel, 
and a second for use with thorium-base fuel. The two 
cores differ only in type of fuel element utilized and in 
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Fig. 2. Schematic flow diagram, heat transfer system. 


certain physical dimensions; they are identical in all 
other respects. 

Present research and development on the uranium 
\ueled SGR are aimed at improving the core design. For 
instance, different moderator configurations are being 
studied in an attempt to simplify the fabrication of the 
moderator elements. It would also be desirable to use 
stainless steel in place of zirconium as the moderator 
can material. The results of the studies now in progress 
will possibly improve reactor performance and also sim- 
plify fabrication and construction methods 


SAFETY CONSIDERATIONS 


AMONG THE MAJOR ADVANTAGES of the SGR is its inher- 
ent safety. One of the more important safety features has 
already been mentioned; this is the nonpressurized heat- 
\ransfer system, which is possible in this reactor because 
of the high boiling point of sodium. Another inherent 

ifety feature is the negative temperature coefficient of 
reactivity. There are actually two temperature coefficients 
of reactivity: a transient coefficient for the uranium fuel 
ind a steady coefficient for the moderator. The transient 
 oeficient has a value of —2.5 « 10°° per degree C and is 
immediately effective in checking a sudden power rise. 
I'he steady coefficient has a value of —3 x 10°* per de- 
gree C and comes into effect more slowly when the power 
increases. These coefficients are cumulative, so that the 
total coefficient of reactivity is —5.5 X 10-* per degree C 
In normal operation, the negative coefficient stabilizes 
the reactor power level. In the case of multiple simul- 
taneous failures resulting in a change in reactivity, it 
comes into play to check the power rise. 

Like other heat machines, reactors have thermal ca- 
pacities which are relatively small by comparison with 
the rated power output. Among reactors, the sodium 
graphite system has perhaps the largest thermal capacity 
for a given power rating. The heat capacity of the fuel 
alone is such that it can absorb energy equivalent to 
\Y% minutes at full power before reaching the molten 
state. The sodium coolant in the primary system also has 
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a large thermal capacity; the sodium can absorb energy 
equivalent to 34% minutes at full power before reaching 
the boiling point. The heat capacity of the moderato 
graphite is even larger; the graphite will absorb 514% 
minutes full power output of the reactor before its tem- 
perature rises from the normal operation temperature to 
the boiling point of the coolant. The SGR heat capacity 
is comparable to those of conventional fuel-fired boilers 
of the same thermal power ratings. 

To avoid generation of temperatures which will cause 
a weakening or failure within the plant, the heat-genera- 
tion rate obviously must not be allowed to exceed the 
heat-removal rate for a significant length of time. The 
balance between heat generation and removal is con- 
tinuously monitored in the SGR, by measuring the 
sodium temperature in the reactor at the outlets of the 
coolant channels. Temperatures above the design point 
will cause the reactor to be shut down automatically, o1 
“scrammed.” A reactor neutron flux corresponding to 
125 per cent of the designed power will also cause the 
reactor to scram, since this represents approximately the 
maximum capacity of the heat removal system, A third 
event which will produce a scram is loss of electric power 
to the coolant pumps, inasmuch as this represents a loss 
in the ability to remove full-power heat. A fourth auto- 
matic scram circuit is responsive to a rapid change in 
neutron flux in the reactor, since this foretells a rise in 
the reactor power output which may exceed the capacity 
of the cooling system. This is the so-called flux period 
trip. 

A characteristic peculiar to nuclear reactors is that the 
rate of change of power, rather than power itself, is pro- 
portional to the displacement of the control elements. 
Once the control rods are displaced from the critical posi- 
tion, the power will continue to rise. Reactors are pro- 
tected against excessive rod withdrawal and an accom- 
panying rapid rate of power rise by the neutron flux 
period scram described earlier. 
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Fig. 4. Reactor response to sudden reduction in average temperature. 


A second characteristic peculiar to nuclear reactors is 
the presence of afterglow heat in the fuel. Although the 
reactor is shut down, that is, the neutron flux is sub 
stantially zero, heat continues to be generated at an ever- 
decreasing rate as a result of the decay of the radioactive 
fission products. The SGR is protected from afterglow 
heat by the over-all reactor and cooling system design, 
which prevents interruption of coolant flow over the fuel 
elements under any conditions. 

Sodium graphite reactors are inherently safe against 
the release of chemical energy as a result of the compati- 
bility of the materials of construction. There is no reac- 
tion between uranium, sodium, NaK, steel, and graphite, 
which make up the core, or between these materials and 
the inert blanketing gases, helium and nitrogen, and the 
organic-shield coolant. While sodium will react with 
oxygen in the air, air is excluded from the reactor and 
from the cooling system vaults by the biological shield. 
A helium or argon atmosphere is maintained over the 
sodium pool in the reactor, whereas the components of 
the primary system are surrounded by an inert atmos 
phere of nitrogen. 

There is, of course, the possibility of chemical reaction 
between the sodium and air, and between the shield 
coolant and air outside of the reactor. It is also ener- 
getically possible to have a reaction between the sodium 
and water in the steam-generator portion of the steam 
plant. The sodium-air and sodium-water reactions will 
not be considered, since under no circumstances would 
the sodium be radioactive. The hazards may be evalu- 
ated as they would be for a chemical plant handling the 
same materials. For similar reasons, the fire hazards for 
the organic-shield coolant will not be discussed. Experi- 
ments have shown that impurities in commercial grades 
of these materials are small and the radioactivity induced 
when used as a shield coolant in the reactor will be negli- 
gible. It should be pointed out, however, that these ma- 
terials will be handled as inflammable fluids and that 
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the usual precautions will be followed; that is to say, pipe 
trenches will be ventilated and explosionproof wiring wall 
‘ve used in areas close to the floor and in pits in the re 
actor building, 

Only fission constitutes a potential source of energy in 
the SGR which might damage the reactor. It should be 
pointed out immediately that this fission energy may 
never manifest itself with explosive violence. The reasons 
lor this are (1) the long neutron generation time, (2) the 
limit on the maximum excess reactivity which can be 
loaded into the reactor, (3) the limit placed on the time 
rate ol release of reactivity, and (4) the presence of a 
negative temperature coefficient of reactivity. The long 
neutron generation time is the result of the graphite 
moderator in the reactor. This makes the reactor a ther 
mal system in which the neutron generation time is thou 
sands of times that for an atomic bomb. The excess re 
activity which can be loaded into the reactor is fixed by 
the enrichment of the fuel delivered to the plant and by 
the number of fuel channels in the reactor. In normal 
uperation, the rates of change or reactivity are limited 
to small values by the design of the control rod actuating 
mechanism. Under accident conditions, as for example 
in the dropping of a fuel element, the total change in 
reactivity is fixed by the gravity fall of the element. It 
should be noted that the negative temperature coefficient 
which is related to the fuel * a “prompt” coefficient and 
becomes effective immed.ately as the reactor fuel tem 
perature increases, The energy released, furthermore, in 
any incident having a reasonable probability of occur 
rence is small in terms of energy release per unit weight 
of the fuel. Hence, it does not result in any explosive 
vaporization of the fuel, but appears rather as a relatively 
slow melting of the metal fuel slugs. 

lhe SGR has a number of safety circuits and no harm 
ful accident can result as long as the safety circuits are 
functioning properly. Nuclear incidents which result in 
damage can happen only when at least two events occur 
simultaneously, one of which is always the failure of a 
safety circuit (or several safety circuits, since each safety 
circuit is paralleled). 

It should be noted that the heat capacities of the prin 
cipal core components are substantially greater than the 
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euergy which would be released by even an extreme 
nuclear incident. A large nuclear incident would require 
the sudden addition of 2 per-cent reactivity. There is no 
way that this amount of reactivity could be added sud- 
denly. This would release about 11 units of energy (1 unit 
equals 10* calories in this particular situation) of which 
about 0.5 unit would go into melting fuel and 10,5 units 
into raising the temperature of the remaining fuel, but 
not melting it. This energy would then be transferred to 
the sodium which would increase its temperature about 
80 F, to about 1,030 F 

Several nuclear incidents which conceivably could oc- 
cur in the SGR have been studied. The more likely ones 


would probably result from mechanical failures. Over- 
spreading of the coolant pumps, for instance, would 
produce a reactor temperature decrease and a small grad- 
ual power increase. The reactor response to a sudden re- 
duction in temperature is shown in Fig. 4. Startup inci- 
dents are possible, but very improbable. A startup inci- 
dent may result in a power runaway, as shown in Fig. 5. 

For any type of dangerous incident to occur, two or 
more independent events must take place simultaneously. 
The annual probability can only be estimated. Statistics 
are not available to allow accurate calculation of the 
probability because there are few, if any, such incidents 
on record. 





The ATEE Technical Divisions 


W. R. CLARK 
MEMBER AIEE 


The Chairman of the AIEE Technical Operations 

Department presents a proposal for changing the 

organizational structure of the Institute to provide 

a closer relationship between the Technical 

Groups of the Sections and the Technical Com- 
mittees. 


they have sometimes been called, have been in 
existence in AIEE Sections since about 1940. They 
have proved highly successful and very popular with the 
more technical minded members of our Sections. They 
have been very popular with the young engineers. Some 


[iver nave» GROUPS, or Discussion Groups as 


Sections have been more active than others in promoting 
Technical Groups, but until last August there has been 
no major attempt to co-ordinate the Technical Group 
activities of one section with those of another or with 
those of the Technical Committees of the Institute. 

A step in this direction was taken last August when 
the Board of Directors authorized the appointment of 
a member of each District to be the Technical Operations 
Department Representative in that District and author- 
ised him to attend the District Executive Committee 
Meetings. His main duties are to encourage more Tech- 
nical Group activities in the Sections and to supply 
liaison between the Sections and the T.O.D. (Technical 
Operations Department). 

There is general agreement that a closer relationship 
between the Technical Groups of the Sections and the 
Technical Committees of the Institute is highly desir- 
able, but just what should be the ultimate organization 
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is a question that remains to be solved. This article 
proposes a solution to this problem. It is a typical engi- 
neering solution; it has its advantages and its disad- 
vantages; its pros and cons. One big advantage of this 
proposal is that it uses the existing AIEE organization 
structure and, with but little modification, results in 
what should prove to be a very workable arrangement. 


THE PROPOSAL 
Ir DOES NOT APPEAR DESIRABLE to have an organization 
in AIEE in which each Technical Committee of the 
Institute would have as its counterpart a corresponding 
Technical Group in the Section, each such group being 
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its own independent organization with its own member- 
ship and its own publication. Other societies have used 
this scheme, but with a total of 48 technical committees, 
a scheme of this type would not be suitable to the AIEE. 
It would be unwieldy and confusing. 

If, however, the same philosophy is applied in organ- 
izing the Technical Groups of a Section as was used in 
organizing the Committees of the Institute, a logical 
organizational structure is indicated. Technical Groups 
in most Sections each have a chairman and possibly a 
secretary. The chairman usually reports to the Program 


Committee of the Section, which in turn reports to the 
Board of Managers of the Section. This organization is 
shown in Fig. 1. 

One Section, the Philadelphia Section, last year or- 
ganized its Technical Groups into Divisions to obtain a 
better co-ordinated operating unit of Groups having 
somewhat similar interests (Electrical Engineering, Au- 
gust 1955, pp. 831-3). The organization chart of one of 
their Divisions is shown in Fig. 2. The Division Chair- 
man is a member of the Board of Managers and has full 
voting rights. 

Four additional committees have been added to assist 
in operating the Division. This alignment of the groups, 
excluding the assisting committees, is quite similar to 
the Institute Technical Division organization as shown 
in Fig. 3. Only one complete Division is shown because 
space does not permit showing the complete organization. 

If the Technical Groups in all Sections were arranged 
in a similar fashion to that shown in Fig. 2, it would be 
relatively easy to establish AIEE Technical Divisions in 
which the activities of the Technical Divisions of the 
Sections would cover the same technical areas as the 
Technical Divisions of the Institute. With this type of 
organization, a well coordinated unit can be easily 
established and the necessary line of communications 
between the Technical Operations Department and the 
Technical Groups of the Sections can be readily pro- 
vided. The chart for this type of an organization is 
shown in Fig. 4. 

At present, as can be seen from Fig. 4, there are six 
Institute Division Committees. Just whether or not this 
is the right alignment of Divisions is a matter for future 
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Fig. 4. Chart for proposed Technical Division organization. 


consideration, but this Division setup could be used in 
the original organization. 

Each Division in each Section would have the same 
name as the Division Committee of the Institute. The 
Technical Groups of each Division of the Section should 
have the same name as the Technical Committees of the 
Institute. A Division in a Section could have only one 
Technical Group or it could have as many Technical 
Groups as there are Technical Committees in the cor- 
responding Technical Division of the Institute. 

When an engineer joins the AIEE, he becomes a 
member in full standing and receives Electrical Engineer- 
ing, in its present form. If he wants to join a Technical 
Group in a Section he pays a nominal fee which entitles 
him to membership in the AIEE Technical Division with 
which that particular Technical Group is associated. He 
also, if he desires, can have his name placed on the mail- 
ing lists of the other Technical Groups of that Section 
lechnical Division and become a full fledged member 
of that group with no extra charge. This makes available 
to the Sections a mailing list of members of that Section 
who are interested in each Technical Group operated by 
the Section. It makes available to the Institute a mailing 
list of all members of the Institute who are interested in 
each Technical Group. This would be most helpful in 
establishing mailing lists for Technical Conferences. 

Membership in a Technical Division also entitles the 
member to a publication associated with that Division. 
Each Division in the proposal would have its own bi- 
monthly publication. Each Division publication would 
contain 


1. The transaction papers of that Division. 
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2. Items from Minutes of T.O.D. Meetings of interest 
to Division members. 

3. Items from the Minutes of Institute Division Com- 
mittee Meetings of interest to Division members. 

4. Items from the Minutes of Institute Technical 
Committee Meetings of that Division of interest to the 
Division members. 

5. Papers of general interest contributed by the Tech- 
nical Groups of the Technical Divisions of the Sections. 

6. Items from local Technical Groups which have 
general interest to the Division members. 

7. In some cases it might be desirable to publish the 
proceedings of small Technical Conferences. 

8. In some cases it might be desirable to publish con- 
ference papers which have been presented at General 
Meetings of the Institute. 

9. In some cases it might be desirable to publish Dis- 
trict papers which have been presented at District Meet- 


ings. 


This system furnishes an easy method of maintaining 
communications between Technical Committees and 
Technical Groups. The Technical Committee itself has 
no means or methods for distributing copies of all com- 
mittee notes to Technical Groups which could conceiv- 
ably exist in each of 110 Sections of the Institute plus 
65 Subsections and perhaps 152 Student Branches. 

The numbers in the chart under the Division blocks 
indicate the tie-in through the publications between the 
Technical Divisions of the Sections and the Technical 
Divisions of the Institute. 


ELECTRICAL ENGINEERING 





CO-ORDINATION 


THE ORGANIZATION CHART of Fig. 4 shows that the 
necessary co-ordination of this type of organization can 
be obtained through the T.0.D. Representatives. The 
organization of just one District is shown, as space does 
not permit showing the entire proposed organization. 
At the Section level each Technical Group would have 
a chairman who would report to the chairman of the 
Technical Division of which his group is a member. In 
some Sections, where there is only one Group in the 
Division, this may be the same person. The Technical 
Division chairman of the Section would be guided and 
assisted by the T.O.D. Representative of the District of 
which the Section is a member. Technical Division chair- 
men for the Section would be of course under the juris- 
diction of the local Section and selected by them. The 
T.O.D. Representative, who is appointed by mutual 
agreement between the District Vice-President and the 
Chairman of the T.O.D., reports to the T.O.D. and sits 
in on all their meetings. This provides the desired 
liaison. 

The Technical Division chairmen of the Sections of 
a District would meet at the same time and place as the 
District Executive Committee. It would be sufficient to 
have just one Technical Division chairman from each 
Section of the District attend this meeting, but it would 
not necessarily have to be limited to just one Division 
chairman from each Section. 

The chart has been drawn to show the similarity of 
the organization to that in existence at present. In op- 
eration, there would be a close tie-in, especially through 
the publications, between the Technical Division of the 
Institute and the Technical Division of the Section. This 


tie-in is indicated in the chart by corresponding numbers 
under the Division blocks. To establish a rigid straight 
line organization between Divisions of the Institute and 
Divisions of the Sections for administrative purposes 
would result in more expensive operation than the pro 
posed system. In reality what has been proposed is a 
Technical Operations Department for each District 
which would work in close co-operation at the top level 
(T.O.D. Representatives) with the Technical Operations 
Department of the Institute. 

This completes a brief description of the proposed 
organization. There are various details remaining which 
need to be explored, but it is at least a start. It provides 
a definite tie-in between the Technical Group of the 
Section and the corresponding Technical Committee of 
the Institute by a method which will not be too expen- 
sive to maintain. It provides a direct means of communi- 
cation by a reasonable number of publications (6 at 
present) without requiring a separate publication for 
each Technical Group-Technical Committee combina- 
tion (48). 


CONCLUSION 


Tue reason for publishing this proposal in Electrical 
Engineering is that the desirability of a closer relation- 
ship between Technical Groups of the Sections and 
Technical Committees of the Institute is going to be the 
subject of the T.O.D. Forum scheduled for Wednesday 
evening, January 23, 1957 at the Winter General Meet- 
ing. It is presented so that those interested in Technical 
Committee activities of the Institute and those inter- 
ested in Technical Group activities of the Sections can 
come to the Forum prepared to discuss the problem and 
the proposed organization. 





Flashlight Operates by 


An atomic flashlight, which will provide light for many 
years without the aid of batteries or external power 
sources, has been developed by scientists of the New 
England Nuclear Corp., Boston, Mass. 

Utilizing an essentially nonhazardous radioisotope, the 
flashlight has been manufactured with a variety of light 
outputs and colors, and can be made in any size and 
shape desired. With the light from only one flashlight, it is 
possible to read a map without any other source of illu- 
mination. The eyes, of course, should be allowed to 
become at least partially dark-adapted first. The picture 
at the right was taken in absolute darkness, with only the 
light given off by the flashlights. 

The continuous light-emitting devices are unaffected 
by climate, moisture, temperature, and other external 
factors. They could be used to illuminate dials and criti- 
cal controls in submarines and aircraft, in underwater 
diving gear as markers and lights, for location markers 
at exits in theaters and halls, and as emergency lights in 
blackouts. Unlike radium, long used for dials, the new 
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Means of Radioisotopes 





lights give off no harmful radiation and have a life that 
is years longer. 
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INSTITUTE 


ACTIVITIES 


CEU UU UU Ue UU UU 


To All Members of the Institute: 


My cordial Greetings to each of you and may each 
of your homes be filled with Joy and Happiness 


throughout the New Year. 


ES) “pov. 


Winter General Meeting To Feature 
One of AIEE’s Largest Technical Programs 


THE AIEE Winter General Meeting, to be 
held at the Hotel Statler (meeting head- 
quarters) and the Hotel Sheraton-McAlpin, 
New York, N. Y., January 21-25, 1957, will 
feature one of the largest technical programs 
in the history of the Institute. The social 
activities, for which the Winter General 
Meeting is well known, will again be out- 
standing. A group of varied and interesting 
inspection trips has been arranged closely 
allied with the technical sessions. 

The January 24, 2 p.m. session will be a 
joint meeting of AIZE in New York, N. Y., 
Institution of Electrical Engineers in Lon- 
don, England, and the Engineering Institute 
of Canada in Montreal, Que., using the new 
transatlantic submarine telephone cable 
system to tie the three sessions together. 
Discussions of the unique features of the 
new system will take place over the cable, 
and the audiences in all three cities will 
be able to hear the discussions. 

Prominent engineers and scientists in the 
three cities will take part. The presidents of 
the societies will preside at their respective 
meetings. 


General Session 


The featured speaker at the General Ses- 
sion on Monday afternoon, January 21, will 
be F. R. Kappel, president of the American 
Telephone and Telegraph Company. Dur- 
ing this session, the Edison Medal will be 
awarded to Dr. C. A. Adams, past president 
of the Institute. (See page 82 of this issue 
of Electrical Engineering.) The A\EE Prize 
Paper Awards will also be presented at this 
time. President M. $. Coover will open the 
semion with his report to the members of 
the Inetitute. 


Hotel Reservations 


Names of hotels in which blocks of rooms 
have been set aside for AIEE, including a 
list of rates for various rooms, can be found 
in the December issue of Electrical Engi 
neering, page 1107. 


Social Events 


Details of the social events—informal tea, 
smoker, dinner-dance, ladies entertainment, 
and shows--also appeared in the December 
issue of Electrical Engineering, pages 1107-8. 
There are two additions to the list of shows 
playing in New York for which tickets are 
available. They are “Li'l Abner” (evenings 
—$9.15, Wednesday matinee—$5.90) and 
“Major Barbara” (evenings—$8.00, Wednes- 
day matinee—$5.70). 


inspection Trips 

A program of inspection trips of both 
technical and general interest has been ar. 
ranged for those attending the Winter Gen 
eral Meeting. Because the number of per- 
sons who may be accommodated on each of 
these trips is limited, members who are in- 
terested are urged to make arrangements 
and obtain full details at the Inspection 
Trips desk immediately after registering. 
Advance registration by mail will be ac- 
cepted from “out-of-towners” only for the 
trips to Brookhaven National Laboratory, 
Bell Telephone Laboratories, and the Mer- 
chant Marine Academy. 

On some of the trips, proof of US. Cit- 
izenship will be required, and members 
should be prepared to comply with such 
security regulations which may be in force 
at the time of the trip. 


Institute Activities 


President, AIEE 


A listing of the inspection trips to be in- 
cluded in the Winter General Meeting pro- 
gram follows. 

Radio City Music Hall, New York, N. Y. 
(Tuesday morning, January 22, 1957) 
International Business Machines Corpora- 
tion, New York, N. Y. (Tuesday morning, 
January 22; Wednesday afternon, January 
23; Thursday afternoon, January 24) 
Grumman Aircraft Engineering Corpora- 
tion, Bethpage, L. 1.,N. Y. (Tuesday morn- 
ing, January 22) 

Ford Motor Company, Mahwah, N. J. 
(Tuesday afternoon, January 22) 

U. §. Merchant Marine Academy, Kings 
Point, N. Y. (Wednesday morning, January 
23) 

Fairless Steel Plant, Fairless, Pa. (All day 
Wednesday, January 23) 

Bell Telephone Laboratories, Murray Hill, 
N. J. (Tuesday afternoon, January 22) 
Steinway and Sons, Astoria, L. 1., N. Y. 
(Wednesday morning, January 23) 

East River Generating Station, Consoli- 
dated Edison Company of New York, Inc., 
New York, N. Y. (Wednesday morning and 
afternoon, January 23) 

Lincoln Tunnel, Third Tube (Wednesday 
afternon, January 23) 

Brookhaven National Laboratory, Upton, 
N. Y. (All day Thursday, January 24) 
Bulova Watch Company, Jackson Heights, 
N. Y. (Thursday morning, January 24) 
Western Electric Company, Kearny, N. J. 
(All day Thursday, January 24) 

Electrical Testing Laboratories, Inc., New 
York, N. Y. (Thursday afternoon, January 
24) 

New York Coliseum, New York, N. Y. 
(Thursday afternoon, January 24) 
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AIEE Winter General Meeting, New York, N.Y. January 21-25, 1957 


Tentative Technical Program 


Monday, January 21 
10:00 a.m. Substations 


CPS7-49. Energized Insulater Washing in Sub- 
stations. J. M. Mabe, Central Power and Light Com 
pany 


CP57-69. Substation Design Standards and 
Shorteuts Save Manpower. R. F. Stevens, U. § 
Department of the Interior 


57-53. Supervisory Coentrel of 
Terminals at Generating Stations, 
Commonweakh Edison Company 


57-70. Operational Reeord of Supervisory 
Equipments on the Southern California Edison 
Company System. J. D. Cleary, Southern California 
Edison Company 


Transmission 
M. C. Hedges, 


10:00 a.m. Insulated Conductors 


CP.* Compression Forees Influencing Pipe Type 
Cables. E. J. Merrell, A. L. McKean 


57-66. Soil Factors Affecting Buried Pipe Cable 
Temperatures. C. A. Bauer, R. J. Nease, Common. 
wealth Edison Company 


CP57-67. Aluminum Alley Armour Wire for 
Submarine Cables. £. D. Bent, W. J. Pardy, North 
ern Electric Company, Ltd. 


CPS7-68. The Effect of the Frequency of Bend- 
ing Cycles on the Fatigue Life of Cable Sheathing. 
C. E. Betzer, Commonwealth Edison Company 


CP.* A Pioneer 230-Kyv Pipe Cable Installation 
W. A. DelMar, E. J. Merrell 


10:00 a.m. Relays 


57-18. A New Line of Protective Relays and 
Cases. J. L. Blackburn, W. EB. Glassburn, Weeting- 
house Electric Corporation 


CPS7-71. Interim Report on Revisions te Relay 
Standards. Relay Standards Subcommittee of the 
AIEE Committee on Relays 


57-72. Bibliography ef Relay Literature. Subcom- 
mittee on Bibliography of Relay Literature of the AIEE 
Relays Committee 


57-21. Detection of Faalts in Power Transform- 
ers. E. A. Klingshirn, Youngstown University; H. R. 
Moore, BE. C. Wentz 
tion 


Westinghouse Electric Corpora 


10:00 a.m. Analog Techniques 


CP57-193. A Differentiater for A-C Computers. 
W. X. Johnson, Radio Corporation of America (RCA) 


CP.* <A New Methed for Generating a Function 
of Two Independent Variables. L. C. Polimerou, 
Convair 

CP.* Bi-Variable Function Generation. J. Leo 
itt, General Electric Company 

CP.* The Operational Amplifier as « Labora- 
tery Tool. P. E. Pieiffer, Rice Institute 

CP.* Co-ordinated Use of Digital and Analog 


Computers. £. M. Piper, K. B. Tuttle, Northrop Air- 
craft Company 


10:00 a.m. Nucleonics 
10:00 a.m. Land Transportation 


57-28. An 8,500-Horsepower Gas Turbine-Elee- 
tric Lecomeotive. R. M. Smith, General Electric 
Company 


CPS7-29. Development and Use of the Gas Tur- 
bine Lecomotive. F. D. Gowanls, A. H. Morey, 
General Electric Company 


57-16. The Case for « Standard System of Rail- 
read Electrification for the American Railroads. 
T. F. Perkinson, General Electric Company 





* Conference papers will not be printed by the Insti 
tute; however, they may be available at the meeting 
at the discretion of the author. 
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10:00 a.m. Domestic and Commercial Ap- 
plications 


CP.* Four-liich Diameter Motors for Submersi- 
ble Water Well Systems. M. J. Carroccio, General 
Electric Company 

CP57-26. Motor-Operated Switch for Space Heat- 
ing Control. J. C. Beckett, Wesix Electric Heater 
Company 

57-12. Lead and Eeonomile Aspects of the Resi- 
dential Heat Pump on Electric Utility Systems 
C. W. Bary, Philadelphia Electric Company 

57-6. Single-Phase versus Three-Phase Service 


for Residential Air Conditioning. A. $. Anderson, 
Chase Hutchinson, Ebasco Services, Inc. 


57-27. Seme Problems and Design Factors Con 
cerning Noise in Motor Driven Home Appliances 
BE. R. Cunningham, GC. L. Wolfert, General Electrix 
Company 


10:00 a.m. Special Instruments and Auxil- 
iary Apparatus 
10:00 a.m. Communication Theory 


CP.* Information Theory 
Communication Theory. P. 
Laboratories, Inc. 


Modern 


Telephone 


Impact on 
Merts, Bell 


CP.* Binary Codes for Combating Noise 
D. Slepian, Bell Telephone Laboratories, Inc 

CP.* Speech Bandwidth Compression. ¥ 
Kock, Bendix Aviation Corporation 

57-136. What Use Is Delta Modulation to the 
Transmission Engineer? F. K. Bowers, Bell Tele 
phone Laboratories, Inc. Re-presented for discussion 
56-963. Moment Detection and Coding. J. /. 
Slade, Jr., S. Fich, L. F. Nanni, D. A. Molony, Rut 
gers University. Re-presented for discussion 


10:00 a.m. Industrial Power Systems 


CP57-120. Experience in Operating 240- and 
480-Volt Industrial Distribution Systems Un- 
grounded. /. A. Gienger, Eastman Kodak Company 


57-1. Amalysis of Irregular Carrent and Veltage 
Wave Shapes Found in Industriel Power Engi- 
neering. R. H. Kaufmann, General Electric Company 


CP57-121. Electrical Surveys for Indastrial 
Plants. @. B. Rollins, Anderson-Nichols and Company 


CP.* Plant's 
Face Lifting. £ 


Pewer Distribution System Has 
H. Howard, General Electric Co. 


10:00 a.m. Telegraph Systems 
57-64. Multiplex Telegraph Equipment for Radic 


and Submarine Cable Cirevits. 8. 3. Diamond 
American Cable and Radio Corporation 


Institute Activities 


57-65. A Predicted Wave Signalling Phase-Shift 
Telegraph System. &. T. Heald, R. © Clabaugh 
Collins Radio Company 

CP.* <A Flat-Bed Seanner of the Retary-Mirrer 
Type. 4H. Strickhoim, Edward Lincoln, Times Fa 
simile Corporation 

Recording im Hydrographic 
Times Facsimile Corpora 


CP.* Faesimile 
Service Bernard Luskin 


tlon 


CP.* Advancements in the Paesimile Art during 
1956. 7. H. Bliss, RCA Laboratorics 


2:00 p.m. General Session 


Address: President M. 8S. Coover 
Presentation of the Institute Prise Paper Awarde 
Presentation of the Edison Medal to Dr. C, A. Adame 


past president of the Institute 
Address: F. R. Kappel, president, American Telephone 


& Telegraph Company 


Tuesday, January 22 

9:30 a.m. Section Representatives 

9:30 a.m. Transmission and Distribution 
New Method for Computing Bearing Ca 


in Tr lsston Lines 
Pramborg, Swedish State 


57-158. 
pacity of Block F datl 
O. D. Zetterhoim, B. O 
Power Board 

CPS7-154. A 230-Ky Spar Arm H-Frame Trane 
mission Line Design and Tests. C. C. Dodge, Stone 
and Webster Engineering Corporation 





55-263. A Field Study of ACSR Cable in Severe 
Marine and Industrial Environment. £. ¥. Green 
field, E. W. Everhart, Kaiser Aluminum and Chemica! 
Corporation, Re-presented for discussion 


Appraisal—30 Year Old Wood Trans- 
PF. W. Smith, Virginia Electric 


CPS57-155. 
mission Structures. 
and Power Company 
CP.* 69-Ky Dual Conductor Transmission Lines 
P. J. Croft, Canada Wire and Cable Company; Art 
Lee, West Kootenay Power Company 


CY.* The Corrosion of Malleable Iron. 0. F 
Huggins, Malleable Iron Fittings Company 


9:30 a.m. Rotating Machinery 


Divergence Analysis of D-C Machine 
General Electr 


CPS7-122 
Commutation a 
Company 

CPS7-123. An Analysis of D-C Machine Comme 
tation. J. R. M. Alger, D. T. Bewley, General Ele 
tric Company 


Roumanis 


57-124. Carbon Brush Friction and Chatter 
E. 1. Shobert I, Stackpole Carbon Company 


9:30 a.m. Transformers 


57-115. ‘Leading of Sealed Dry-Type Trane 
L. C. Whitman, Generel Electric Company 


57-116. Protection of Series Capacitors Used 
with Distribution Transformers. C. CG. Auer, NLM 
Veagle, L. W. Robbins, General Electric Compeny 


formers. 


CPS7-117. Transformer Noise Problem-—Per- 
formance of Acoustic Treatments and Vibration 
Isolators. A. T. Edwards, The Hydro-Electrie Power 
Commission of Ontarie 

Cc. K. Kallen 


Twomey, Genera! 


CP.* Lew Seand Transformers. 
vach, M. W. Schala, Jr, T. J 
Electric Company 


9:30 a.m. Power System Communications 


A New Approach to Power Line Carrier 
w. H. Freeman, Motorola, 


57-87. 
System Optimisation. 
Ine. 

Carrier Relaying Frequency Assignments 
F. C. Krings, General Elec 


57-23. 
Reduced te Numbers. 
trle Company 

CP.* Evelustion of Opersting Principles with 
Mierowave Relaying. /. Berdy, H. 1, Fiedler, F. 
Krings, 4. J. MoConnell, General Electric Company 
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9:30 am. Llectrostatic Processes 

CPS747. femme MM wt Ab J 
Corene. G6. WF. Penney, Carnegie lostitute of Tesh 
nology; /. ©. Hewitt, loternational Business Machines 
Corporation 





CP57-46. Polarity 
Ceorene ter Charging Acresels. 
Western Precipitation Corporation 


CP6E7T-46. Power Supplies end Contre! for Klee 
trestetic Pro-ipitatern. 4. ©. Kerr, 1. 7. Jamtson, 
K. BE. Treffeisen, General Electric Company 


CP.* Anatematic Contre! of Electrical Presipita 
tion Keetifier Equipment. HH. £. Ven Hoesen, H. / 
Hall, AH. 1, Whise, Research-Cottrell, Ine, 


CP.* <A Werther Theeretiesl Analysis of the 
Charging of Fine Particles in « Corona Discharge 
4. T. Murphy, ¥. Adler, C. ©. Penney, Carnegie Ineti 
tute of Technology 


end Temperatere Effects ia 
wv. T. Spreali, 


57-89. Measurements of Charge lmperted te Fine 
Particles by « Corona Discharge. GC. &. Penney, 
Carnegie Institute of Technology; BR. D. Lynch, West 
Electrte Represented for dis 


inghouse Corporation 


eussion oniy 


CP67-90. The Charging of Small Particles for 
Electrostatic Preeipitation. C. WM. Hewitt. Westing- 
Re-presented for discus 


house Electric Corporation 


sion only 


9:30 am. Symposium on Polyethylene 


Wire and Cable Insulation 
cr.* 


ene Wire and Cable lasulation. 
trical Manufacturing Magazine 


Mew Developments and Trends in Pelyethyl- 
A. E. Javits, Elec 


CP.* Thermal Embrittlement of the Mere Cryo 
talline Polyethylene. R. H. Carey, J. A. Synder, 
H. C. Vakos, Bakelite Corporation 


CP.* Pelyethylene in Wire and Cable Use—Ri. 
feetse of Molecular Structures on Prepertics. 
7. ©. Spohn, H. J, Frey, Ir, B. 1. du Pomt de 


Nemours & Ceo. (Ine.) 

CP.* Irrathene Irradiated Pelyethylene——A New 
Imeuleting Material for Wire and Cable. K. / 
Meckensie, General Electric Company 


CPS7-36, Impulee Breakdown of Electrically Pre 
stressed Polyethylene. 5. BR. Fail, Duke University 


9:30 a.m. Land Transportation 


57-216. Electrical Equipment ef the New Haves 
Speed Merchant Locomotives. T. T. Means, BR. M. 
Henderson 


CPS7-65 
Propelled Train fer the New Haven. 
The Budd Company 


Electrical Aspeets of High Speed Self. 
J. BE. Burton 


57-80 Lecomotives with Mechydre Hy- 
draulte Lightweight Trains 
5. 7. Steinbrook, Baldwin-Lima-Hamilton Corporation 


Diesel 
Tranemission for 


57-18. Design and Analysis of the Moteor-Alter- 
nator Speed Regulater fer the New Haven Speed 


Meorehant Locomotive S. ®. McBihenny, General 
Electric Company 
9:50 am. Applied Mathematica 


87.104. 
Clreatt Analysis in Ladder Networks. 
Tessas Technological College 


The Development of « New Method eof 
L. ¥. Coker, 


87-107. A Desertbing Faunetion Representation 
fer the Multiple Neonlinearities of Electrehydraulie 
Contre! Valves John Zaborsushy, H. 1. Herrington, 
MeDonnell Aircraft Corporation 

87-108. Gemerslised Charts of the Effects of 
Nonlinearttics in Kleetrohydrauiic Centro! Valves. 
John Zaborsky, H. J. Harrington, McDonnell Aircraft 
Corporation 

57-109. Foreese end Stresses tn an Electreomag- 
wetle Field. T. H. Lee, General Llectrie Company 


9:30 am. Chemical Processes Subcommit- 


tee. 


cr. 
Power Cable tn Chemical Plante. 


The Use and Performance ef Polyethylene 
J. C. Norton, 


¢. O. Wardrop, Carbide and Carbon Chemicals Co. 
CP.* New Electrical Construction Appreach fer 
Ammonium Nitrate Facilities. RF. C. Rudrow, Atlas 


Powder Company 


CP.* Use of Water Sprays fer Outdoor Subste 
tem Streeteres, FF. FF. Merkel, Davison Chemice! 
Compeny 
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9:30 am. indicating and integrating In 
surumenw 
67-111. Am Inductrenie Double Bridge. J. #. 


Miller, Weston Electrical Instramest Corporation. Re 
presented for discussion 

CP.* Phase Angle Measurements in the Audie 
Range. David Aiper, Bendix Aviation Corporation 
CP.* Principles and Practices for Mandardiaing 
Laboratories. Dr. F. B. Silebes, U. 8. Berean of 
Standards 

CPS7-112. A Dynamie Terquemeter Utilising the 
Recipreesl Wiedemann Eficots. MM. J. O'Neill, 
Perkio-Elmer Company 


9:30 a.m. Digital Computer Techniques 
for Electrical Engineering Prob 
lems 


CP.* Muameriesl Amalysie of Physical Systemes 
Using Digttal Computers. R. F. Ferguson, FP. A. 
Zephyr, &. L, Harder, Weatinghouse Elecwie Corpo 


ratios 
CPS7-194. Seme Practical Mathematical Teoh- 
niques. GC. K. Carter, General Electrie Company 


CP.* Application of Computers te the Analysis 
of Sudden Shert-Cirenlt Occillegrams. D. 8. Har- 
rington, J. 1. Whittlesey, General Electric Company 
CP.* Numerical Techniques Used in the Applica- 
tlen of Digital Competers te Power Systems Preb- 
lems. ©. W. Stagg, American Gas &@ Electric Com 
pany 


2:00 p.m. Section Representatives 
2:00 p.m. Transmission and Distribution 


CPS7-156. Cond z fes on High-Voltage 
Transmission Systems. /. M. Henderson, A. J. 
Wood, General Electric Company 


CPS7-157. The Ecenemics of Subtranemission 





Planning. D. NM. Reps, Weatinghouse Electrie Cor 
poration 

CPS7-158. 845-Kv Transmission—A Pregress Re- 
pert. HH. P. St. Clair, American Cas and Electric 


Service Corporation 


CPS7-1859. Repr f ef Indwett Meter 
Leads during Pewer System Stability Stedies. 
D. S. Brereton, D. C. Lewts, C. C. Young, General 
Flectrie Company 


CP.* Performance Charts for Three-Phace Trans- 
mission Cirentts under Balance Operation. KX. /. 
Com, Edith Ciarke, University of Texas 


57-160. Fault Lecation Metheds fer Overheed 
Lines. FR. F. Stewens, D. J. Marihart, T. WO. Spring 
feld, Bonneville Power Administration 





2:00 p.m. Rotating Machinery—Insulation 


57-125. D4 Testing Experience on Retating Ma- 
chine Ineulation. J. S. Johnson, A. W. Zutener, 
Westinghouse Electric Corporation 


67-186. Destructive Breakdown Tost on « Large 
Turbine—Generater Stator Winding. A. M. Nemeots, 
Consamere Power Company; M. S. Kirwen, Common 
wealth Associates, Ine.; J. 3. Johnson, Westinghouse 
Electric Corporation 


CP.* A High Veltage Surge Test fer Detecting 





2:00 p.m. Education in Electronics 
Teple: Technicians Can Bo Trained Te Werk as Junior 


Theme: The need is well recognized, to stilise avail- 
able manpower suitably, and te provide on-the-job 
education to improve the status of laboratory tech- 
nicians, within their companies. The purpose of his 
panel discussion is to bring together viewpoints from 
industry, university, technical institute, and profes- 
sional engineering; possibly to develop a standardised 
program and to increase the somber ef engineers 
available to the industry. 

Participants: 

Moderator—Dr. John Ruseell, General Electric Company 
industry—Thor Troleen, General Electric Company 
University—Dr. Eric Walker, Pennsylvania State Uni 
versity 

Technical Institute—J. J, Gershon, DeVry Technical 
Inetitute 


Professional Engineering—N. L. Freeman, New York 
State Board of Examiners of Professional Engineers and 
Land Surveyors 

A Proposed Solution—C. F. Spitzer, General Electric 
Company 


2:00 p.m. Symposium on Polyethylene 
Wire and Cable Insulation 


Applications of Polyethylene in the Wire 
E. J, Merrill, Phelps Dodge 


cP.* 
and Cable Industry. 
Copper Products 


CP.* The Polyethylenes for Higher Voltage 
Cables. R. C. Graham, Rome Cable Company 
CP.* Use of Polyethylene Covered Conductor in 


the Miegare Mohawk System. GC. P. Adams, C. T 
Nicholson, Niagara Mohawk Power Company 


CP.* Four Years of Experience with High Volt 
age Polyethylene Power Cables. GC. Martin, P. 
Flouck, B. Schmidt, $. A. des Cabeleries et Trifileires, 
Switzerland. To be delivered by P. J. Croft, Canads 
Wire and Cable Corporation 

CP.* Resilient Shielding—A New Construction in 
Polyethylene Power Cable. £. D. Eich, Anseonda 
Wire and Cable Company 


2:00 p.m. Magnetics 


CP.* Visit to Russian Conference on Magnetism. 
R. M. Bosorth, Bell Telephone Laboratories 


CP.* Highlights of the 1956 AIEKE Magnetic 
Conference. C. P. Bean 
CP.* Fine-Particle Permanent Magnete—A Sur- 


vey. T. 0. Paine, L. 1, Mendelsohn, F. E. Luborsky 


Miecrewave Applications of Magnetic Mate- 
John Pippin 


cp.* 
rials. 


2:00 p.m. Land Transportation and In- 
dustrial Power Rectifiers 


Rectifier Lecemotives fer the Virginian 
J. C. Fos, Virginian Railway Company 


cr.* 
Rallway. 
CPS7-88. The Electric System of the Reotifier- 
Type Lecometives for the Virginian Railway. 
J. C. Brown, General Electric Company 


CPS7-88. Design of Ignitron Tubes for Rectifier 
L tives. #8. EF. Belnep, J. L. Zehner, A. E. 





Faults between Terns eof Retating Machinery. 
J. 3. Johnson, BR. EB. Kelly 


CP.* Heat Flew tn DC Meter Field Cells as « 
Function of Insulation Deterteration. C. P. Cib- 
son, J. C. Schwarchepe 


2:00 p.m. Transformers 


57.48. Ghert Cireatt Capability Tests of Lead 
Tep Changer Mechantems. 0. FP. McCarty, WV. M 
Johnson, General Electric Company 


S7-118. EKleetrede Area Effect for the Impulse 
Breakdown of Transformer Ott. A. 3. Endicott, 
K. AH. Weber, General Electric Company 


CP.* Transformer Off Preservation. /. fF. 
Meador, MN. EB. Dillow, General Electric Company 


CPS7-119. Caseade Potential Transformers. 
CG. Camilli, General Electric Company; A. R. Laces, 
Canadian General Electric Company; L. W. Marks 
C. H. Tuttle, General Electric Company 


2:08 p.m. Relays and Power System Com- 
munications 





Institute Activities 


Zavers, General Electric Company 


CP.* Design Considerations for Reetifiers fer 
Railway Locomotives. C. C. Herskind, J. E. Hud- 
son, OW. R. Kettenring, General Electrie Company 


CP.* Repert on Progress and Trends in Eurepean 
Electrifiestion. £. H. Brown, C. B. Lewis, D. R. 
Macleod, General Flectrie Company 


2:00 p.m. Safety 


Lead-Aeid Storage Batteries fer Emer- 
FE. A. Hexte, The 


CPS7-62. 
geney Lighting and Power. 
Electric Storage Pattery Company 
cP.* 
MNeturel Boreea of Standards. 
tional Bureau of Standards 

CP.* Resuscitation from Electrie Shock—Motlon 
Pictures of Heart Fibrillation. Dr. W. B. Kouwen 
hoven, The Johne Hopkins University 

57-85. Field Treatment of Electric Shock Cases 
1. WF. 8B. Keuwenhoven, ©. R. Milnor, The Johns 
Repkine University 


A Braench-Cireuit Wiring System Used at the 
R. L. Lloyd, Me 
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2:00 p.m. Indicating and Integrating In- 
struments 


67-43. Compensation for Iustrament Leases io 
Cireults Containi a Watt . Vel . and 


Ammeter. N. M. Vrana, Cornell University 





CP.* A Stable Platform for Galvanemeter Mount- 
img. Dr. F. &K. Harris 


57-115. Mass Flewmeter with Retarding Disk 
Integration. R. GC. Ballard, J. R. Macintyre, Gen 
eral Electric Company 


87-114. The Clamp-Type Alternating-Current 
Microammeter. CG. F. Montgomery, Carroll Stans 
bury, National Bureau of Standards 


2:00 p.m. Radio Communications Systems 


57-58. An Experimenta) Narrow Band FM Mebil- 
telephone System. WF. A. Miller, The Pacific Tele 
phone and Telegraph Company 


CP.* RCA Maltiplex/ARQ System. 4. Kahn, 
A. Liguori 


CPS7-103. Medern Approach te Communication 
Systems Planning and Engineering. V. J. Nexon, 
Microwave Services, Inc. 


67-59, Noise Considerations on Tell Telephone 
Microwave Radice Systems. T. A. Combellick, M. EF 
Ferguson, Leakurt Electric Company 


CP57-60. Design Factors for the Optimization of 
Multichannel Radio Systems. C. A. Parry, 11-20 
Westview Ave., White Plains, N. Y. 


CP657-61. Signal-to-Neise Raties in Streng-Car- 
rier FM Systems. Harry Urkowits, Philoo Corpora 
tion Research Division 


86-1001. Seme Results with Frequency Diversity 
in a Mierowave Radice System. F. H. Willis, Bell 
Telephone Laboratories, Inc. Re-presented for dis 
caseion 


Wednesday, January 23 
9:30 a.m. Transmission and Distribution 


CP57-161.4 Celorade High Altitude Corona Tests 
Conductors, Towers, and Footings. L. M. Robert 
son, Publie Service Company of Colorado; H. M. Wal 
ton, O. H. Huggina, P. T. Coffin, Aluminum Company of 
America; &. GC. Yerk, Hughes Bros., Inc.; N. E 
Desenherg, Ohio Edison Company 


Colorado High Altitude Corona Teste—In 
sulators and Associated Hardware. L. M. Roberi 
son, Public Service Company of Colorado; A. D. Lantz, 
Jr., The Ohio Brass Company 


Colerede High Altitude Cerona Tests 
Seope, Tests, and Instrumentation. L. M. Robert 
son, Public Service Company of Colorado; C. F. Wag 
ner, T. J. Bliss, Westinghouse Electric Corporation 
CP.* Radio Notse Measurement on Denver-Sho- 
shone Line of Public Service Company ef Celerado 
L. M. Robertson, G. BE. Adams, N. R. Schultz, H. A 
Gauper, T. W. Liao 


9:30 a.m. Rotating Machinery—Synchron- 
ous 


CPS7-205. Stability Limits ef « Synehronous 
Motor. F. C. Tormollan, University of Texas 


57-127. Eddy Currents in the End Pertion of 
Turbine-Cenerator Stator Windings. GC. W. Staats, 
Allis-Chalmers Manufacturing Company 


57-128. Waermeniecs of the Salient Pole Syn- 
chronous Machine and Their Effects Part Il-— 
Synchronous Torques. M M. Liwachits-Carik 
Polytechnic Institute of Brooklyn 


56-1010. Caleulation of Windage Noise Power 
Level in Large Induction Motors. M. £. Talaat, 
Elliott Company. Re-presented for discussion 


9:30 a.m. Transformers 


CP.* Corona Measurements on Oil-Insalated 
Trensfucmers EZ. J. Adolphson, F. J. Vogel, Allis 
Chalmers Manufacturing Company 

57-40. Induced Losses in Steel Plates in the 
Presence of an Alternating Current. 9. C. Deur 
ing, General Electric Company 


7-14. A Semiautomatic Test for Measuring the 





+ All three papers listed under CP67-161 will be In 
eladed in the price of one —#0¢ 
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Less im Tramslormer Core Laminations. 4. C 
Leonard, BR. L. TenBreech, General Electrie Company 


67-84. Stray Current Lesses in Stranded Wind- 
ings of Traemeformers. A. J. Keni, Westinghous 
Electric Corporation 


9:30 a.m. Electronic Circuitry 


57-31. Transistoriaed Phase Diseriminaters. 
4. MH. DeSensels, Minneapolis-Honeywell Regulator 
Company 

57-74. Upper Limits of Output Pewer in Vacuum 
Tube and Trans AC Amplifi L. M. Fal 
lease, Polytechnic Institute of Brooklys 


57-78. Am N-Stage Series Transister Cirenit. 
K. H. Bech, Minneapolis-Honeywell Regulator Com 
pany. Re-p od for al sion only 

CP57-76. An Amplitude-Stabilised Bridged-T O+- 
clllater. Kurt Ensicin, University of Rochester 


CP.* Noise Measurements by the Rethe Methed. 
Christoph Mateimana, General Electric Company 


87-77. Simultaneous Pulled Oscillations tn « 
Triede Oscillator Incorporating Twe Oseillatery 
Cireults. A. EB. Mostafa, Alexandria University, Alex- 
andria, Egypt 








9:30 a.m. Symposium on Gaseous Dielec- 
trics 


CP.* Considerations of the Texieity of Cases. 
Dr. D. Lester, Yale University 


CPS7-82. The Use of Sulfur Hexaflueride in 
Wave Guides. Tore Anderson, A. L. Reeves, Ale 
tron, Inc.; #. H. Meare, S$. BR. Orfeo, General Chem- 
feal Research Laboratories 


CPS7-83 Electrical Discharge Characteristics of 
the Plane Parallel Gap Bounded by Insulating 
Surfaces. J. C. Devins, General Electric Company 


CP.* The Influence of Space-Charges on the 
Electric Breakdown ef Sulfur Hexefluoride. 
Daniel Berg, C. MN. Works, Westinghouse Research 
Laboratories 


CP.* Cerone Measurement and Interpretation. 
T. W. Dakin, Westinghouse Research Laboratories 


9:30 a.m. Magnetic Amplifiers 


57-5. On the Input Power of the Half-Wave 
Magnetic Amplifier Cireuit. T. Kikuchi, Micre- 
wave Research Institute of Polytechnic Inetitute of 
Brooklyn; K. Murakami, Tohoku University, Japan 


57-91. Magnetic Frequency Maltipliers and Their 
Rating Part Il—Frequeney Sextuplers. Wilitam 
McMurray, General Electric Company 


57-92. Self-Balancing Magnetic Amplifiers of the 
Differential Feedback Type. 7. A. Ceyger, U. § 
Naval Ordnance Laboratory 

57-98. Speed Control of « D-C Motor Using « 
Magnetic Amplifier. 7. Leonhard, Westinghouse 
Electric Corporation ‘ 

CPS7-94. Dynamic Operation of Magnetic Ampli- 
fiers with Real Core and Rectifier Functions. 
Ht «6C. Bourne, Jr., D, Nitsan, University of Californis 


9:30 a.m. Research 
9:30 a.m. Petroleum Industry 


CP.* Purchased Electric Power for Medeorn Pet 
reoleum Refinery. AR. V. Mills, 7. R. Ankrom 


CP.* Designing for Lecations Having Croup B 
Gases. E.R. Hoyle, BR. P. Northrup 


CP.* Moedern Requirements fer Of] Well Pamp- 
ing. J. K. Howell, 3. 53. Browne, Weatinghouse 
Fleetric Corporation 


9:30 a.m. Wire Communications 


57-187. General Aspeets of Hands-Free Tele 
phony. J. ¥. Emling, Bell Telephone Laboratories 


CP.* Type 88 Leudspesking Telephone. £. 5 
Peterson, Axvtomatic Electric Company 


57-188. The Hands-Free Telephone. 7. Rodek 
Stromberg-Carleon Company 


57-189. The Bell System Speskerphene. FF. / 
Clemency, F. 7. Romanow, Bell Telephone Labore 
tories; 4. F. Ross, American Telephone and Tele 
greph Company 


Institute Activities 





Future AIEE Meetings 


ATEE-IRE-RETMA-ASQC Symposium 
on Reliability and Quality Contrel* 
Hotel Statler, Washington, D. C. 
January 14-16, 1957 


Winter General Meeting* 
Hotel Statler, New York, N. Y 
January 21-25, 1957 


AIEE-IRE-U of P Conference on 
Transistor and Solid State Circults* 
University of Pennsylvania, 
Philadelphia, Pa. 

February 14-15, 1957 


AIEE-IRE-ACM Western Joint Com- 
puter Conference* 

Hotel Statler, Los Angeles, Calif 
February 26-28, 1957 


Teantile Conference 
Georgia Institute of 
Atlanta, Ga. 

March 7-8, 1957 
(Final date for +TP—closed, {CP Syn 
—closed, CPMs—Jan, 2) 


Technology, 


EJC Nuclear Engineering and Science 
Congress 

Convention Hall, Philadelphia, Pa 
March 11-15, 1957 

(Final date for +TP—closed, {CP Syn 
-closed, CPMs—Jan. 4) 


AIEE-ASME Engineering 
ment Conference 
Pittsburgh, Pa. 

March 27-28, 1957 

(Final date for +TP—closed, {CP Syn 
—Jan. 11, CPMs—Jan. 22) 


Manage 


Paper and Pulp Conference 

Georgia Institute of Technology, 
Atlanta, Ga, 

March 28-29, 1957 

(Final date for +7 P—closed, {CP Syn. 
—Jan. 11, CPMs—Jan,. 22) 


Southern District Meeting 

Hotel Heidelberg, Jackson, Miss 
April 3-5, 1957 

(Final date for ¢+TP—Jan. 3, SDP Syn 
~—Jan. 18, DPMs—Jan. 30) 


AIEE-AWS Electric Welding Con- 

ference 

Municipal Auditorium, 

Philadelphia, Pa 

April 8-12, 1957 

(Final date for ¢+TP—Jan. 8 {CP Syn. 
Jan, 22, CPMs—Feb. 1) 


Great Lakes District Meeting 

Hotel Fort Des Moines, 

Des Moines, lowa 

April 15-17, 1957 

(Final date for +TP—Jan. 15, &DP 
Syn.—Jan. 30, DPMs--Feb. 8) 


*Final date for submitting papers cloeed 
*TP.—Transactions Paper 

tC? Syn.-—-Conlerence Synopsis 
CPMe—-Conlerence Manuscript 

(The CP Syn. date is 10 days belere the 
CPMse date) 

SDP Sya.—District Synopels 

DPMe District Manuscript 

(The DP Syn. date lo 10 days belere the 
DPMe date) 











AERIAL VIEW of ex- 
cavation for 25 Bil- 
lion Electron Volt 
Synchrotron Particle 
Accelerator expected 
to be in operation in 
1960 at the Brook- 
haven National Lab- 
oratory, which will 
be visited during the 
Winter General Meet- 
ing. The Cosmotron 
building, housing the 
Three Billion Volt 
Accelerator is shown 
in the foreground. 


Uvelses] Bivunneven Nanmune Leuvlasery 


9:30 a.m. Production and Application of 
Light 


Development and Application of High Fre- 
weney VFiaereseent Lighting. /. H. Campbell, 


4 
Q. D. Dobras, General Electric Company 


CP67-34. 840-Cyele Vlerescent Lighting. 2. H. 
Bernhem, The Wakefield Company 


CP67-205. High Frequency Power and Distribu- 
then. ¥. C. Gechler, General Motors Corporation 


Cr.* High Frequeney Flacreseent ve Standard 
Fluerescent Lighting Systems. FF. H. Johanson, | 
Winplsinger, Westinghouse Electric Corporation 


9:30 am. Recording and Controlling In- 
struments 


2:00 p.m. Transmission and Distribution 
CPE7-164. Investigation of Hadie Neise from 
Existing Lines and Equipment Te Ald in the De- 
sign of Future Extra-Migh Veltage Lines. FF. i. 
Taylor, C. J. Croekfjerd, R. V. Nicolson, The Detroi: 
Edigon Company 


87-168. The Caleuletion of Radic and Corens 
Characteristics of Te fest Line Cenductors 
C. J, Miller, Jr., The Obio Brass Company 


CP67-166. Radic Interference from High-Voltag: 
Transmission Lines as Influenced by the Line De- 
sign. CG. FB. Adams, General Electric Company 


57-167. Relationship between Corona and 
Hadie Netse on Transmission Lines, Laboratory 
Studies Part i-—Peiat and Conducter Corona. 
T. ©. Lieo, OW. A. Keen, Jr, D. R. Powell, General 
Electrie Company 


CP." Relationship between Corena and Radic 
Nelse on Transmission Lines, Labeoratery Stadics, 
Part Il-——Ineuletor, Hardwere, and Cenducter Co. 
rene. YT. W. Lisa, Generel Electric Company 





2:00 p.m. Rotating Machinery—Synchron- 
ous 


CPS7-129. Effect of Clearing Time on Synchro- 
mous Machine Transient Stability. C. Shacksha/: 
A. §. Aldred, The University of Liverpool 


CPS7-180. A New Stator Coll Transposition for 
Large Machines. 7. L. Ringland, L. T. Rosenberg 
Allie-Chalmere Manufacturing Company 

CP67-151. Gland Seal Systems for Modern Hy- 
dragen-Cooled Turbine-Generators. .R. A. Bau- 
dry, L. P. Curtls, Weatinghouse Electric Corporation 


2:00 p.m. Electronic Circuitry 


Elimination of the Ballast Resistor in D-C 
Krakauer, The Unlted 


87.78. 
Power Supplies. Stewart 
States Time Corporation 
7-79. EKeenomies of Multimillion Jonle Indue- 
tive Energy Storage. H. C. Early, University of 
Michigan: R. C. Welker, Backnell University 
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CPS7-80. A Combined Mean and Sideresl Fre- 
queney Divider. H. F. Hastings, Naval Research Lab- 
oratory 
57-61. 
Flip-Flops. 
Brooklyn 
56-759. Synchronization Accuracy Obtainable 
with Multiplier Photetubes. Leo Levi, Fairchild Coa- 
trola Corporation 

56-757. Magnetically Keyed, Phase-Sensitive De 
modulators. R. B. Mark, P. R. Johannessen, F. IZ. 
Johnaon, Massachusetts Institute of Technology 


2:00 p.m. Symposium on Radiation Effects 


Transient Analysis eof GSesond Order 
L. M. Vallese, Polytechnic Institute of 


CP.* The Effects of Radiation on Mylar. £. L. 


Brancato, Naval Research Laboratorics 


CP.* The Effect of Rate of Irradiation on the 
Breakdown Dosage for Kel-F. /. Goodman, Radi- 
ation Research Corporation, 


CP.* The Effect of Temperature and Gamma 
Radiation om the Mechanical Prepertics of Some 
Wire Enamels and « Silicone. Z. L. Mincher, 
General Electric Company 


CP.* The Effects of Radiation on the Properties 
ef Dielectric Materials. P. H. Kicin, General Elec 
trie Company 


2:00 p.m. Magnetic Amplifiers 


57-95. Core-Reset Functions in Magnetic Ampli- 
fier Analysis Part I-A Core-Reset Function 
G. C. Feth, General Electric Company 


CPS7-96. Steady-State Operation of the Push- 
Pall Saturable-Core Transformer with Resistive 
Load, R. E. Anderson, General Electric Company 


57-97. Analysis of the Fall-Wave Magnetic Am- 
plifier Cireuits Considering the Change of the 
Width ef Dynamic Hysteresis Loop. Tadashi Ki 
kuchi, Polytechnic Institute of Brooklyn 


CPS7-3. The Dynamically and Statieally Con- 
trolled Magnetic Amplifier as a Multipurpose Re- 
lay. John Baude, Allis-Chalmers Manufacturing Com 
peny 


CPS7-98. Progress Report of the Standards Sab- 
committee of the AIEE Magnetic Amplifier Com- 
mittee. 


2:00 p.m. Cathodic Protection 


2:00 p.m. Wire Communications 
57-10. 
Lower St. Lawrence Valley. 
net, Quebee Telephone Company. 
discussion, 


CP.* <A Transistorised Repeater for 45 BN Car- 
rier, R. H. Fish, V. Babin, Lenkurt Electric Co 


Development in Communications in the 
F.C. Doak, J. R. Ten- 
Re-presented for 


CP.* <A Mintatartzed Negative Impedance Voice 
Repeater Employing Transistors. A. S$. Howell, 
Stromberg-Carleon Company 

87-140. Buried Telephone Distribution Systems. 
CG. L. Chilberg, American Telephone and Telegraph 
Company 


Institute Activities 


2:00 pam. Education 


2:00 p.m. Management 
CP.* Individesl and Company P 
fer Development of the Engineer. H. 8. Kiphuth 


CP.* Effective Appraisal ef Engineers. J. A. 
Newman, Boos, Allen and Hamilton 


a the tPtes. 





2:00 p.m. Petroleum Industry 


CP57-37. Diesel-Electric Oil Well Drilling Equip- 
ment. O. J. Graham, Hillert Vist, General Electric 
Company 


Digital Telemetering and Print Out of 
M. T. Nigh, Service Pipe 


57-38. 
Pipe Line Information. 
Line Company 


CP57-39. Electronic Protective Devices fer 
Pumping Units. Haskell Cinns, Indikon Company; 
Ww. W. Holt, Jr., Plantation Pine Line Company 


2:00 p.m. Satellite Telemetering 


Thursday, January 24 
9:30 a.m. Transmission and Distribution 


67-168. Distribution System Load Characteristics 
and Their Use in Planning and Design. R. Ai 
Sarikas, Ulinols Power Company; H. 8B. Thacker 
Westinghouse Electric Corporation 


CP57-169. Economic Analysis of Residential See- 
endary Distribution Systems. H. E. Campbell, 
H. E. Sinnott, General Electric Company 


CPS7-170. High Speed Magnetic Air Breaker for 
Distribution Cireults. H. P. Sleeper, Public Service 
Electric and Gas Company; J. D. Findley, Weating 
house Electric Corporation 


CP.* Switching Surges on Switehing a Line and 
Transformer as a Unit. L. O. Barthold, I. B. John 
son, A. J. Schultz, General Electric Company 


Switching Surges Due to De-energization 


57-171. 
Working Group on Switch 


of Capacitive Cirenits. 
ing Surges 


9:30 a.m. 


57-182. Stopping Time and Energy Loss of A-C 
Motors with D-C Braking. 0. /. Butler, University 
of Sheffield 

57-183. Low Inertia Induction Motors. Maurice 
Apatein, Lester Blum, Ordnance Corps, Diamond Ord 
nance Fuze Laboratories 

87-184. The Calculation of Can Losses in 


Canned Motors. R. C. Robinson, I. Rowe, L. E 
Donelan, Westinghouse Electric Corporation 


Rotating Machinery—Induction 


57-135. Induction Motor Speed-Terque-Cur- 
rent Curves with «a Constant Rotor Temperature. 
R. F. Horrell, W. E. Wood, Flectric Machinery Manw 
facturing Company 

CPS7-8. Cirenit Constants of High Starting 
Torque Induction Motors from Tests. J- F. H 
Douglas, engineering consultant, Milwaukee, Wis 


9:30 a.m. Switchgear 


57-174. A New Compressed Air Dead Tank Cir- 
cult Breaker for Interrupting 10 Million Kva et 
188 Kv. J. E. Schrameck, R. E. Kane, Weeting- 
house Electric Corporation 

57-54. A New 188-Kv, 10,000-Mva Air Blast 
Cirenit Breaker. R. B. Shores, J. W. Beatty, Gen 
eral Electric Company 

57-175. Design Features in « New Line of Out 
door Ol! Cirenit Breakers Rated 14.4 to 69 Kv. 
F. B. Johnson, GC. B. Cushing, Westinghouse Electric 
Corporation 
CPS7-176. 
Reelosers. T. M 
Breaker Company 


9:30 am. Satellite Communications 


Low Voltage Testing for Of} Cireult 
Urban, FE. J. Field, 1-T-F Cireutt 


9:30 a.m. Symposium on Liquid Dielec- 
trics 


of Cemposition on the 


J. L. Seal, 


CPS7-84. The Effect 
Oxidation Stability of Electrical Oils. 

A. P. Stuart, BE. S. Ross, Sun Ol Company 
CP.* Effects of Arcs on Silleone Liquid Dieclee- 
tries. C. CG. Currin, J. PF. Dexter, Dow Corning Cor 
poration 


ELECTRICAL ENGINEERING 





CP." The D-C Conductivity ef Simple Chlerina- 
wl Hydrocarbons. /. Hari, A. ©. Mungall, National 
Research Council of Canada 


CP.* The Gassing of Liquid Dielectrics under 
Electric Strese—The Influence of Voltage and 
P H. B A Mre, M. W. Barnes, Bell 
T " pb I | oi. 

57-2. Phenomena Accompanying Transient Lew- 
Voltage Discharges in Liquid Dieclectries 11. Cath- 
ede Phenomenas at Low Currents. E. M. Wiil- 
Hams, R. BE. Smith, Carnegie Institute of Technology 


9:30 a.m. Magnetic Amplifiers 


57-99. Cireuit for a Magnetic Subharmenic 
Pulser. K. C. Hu, Minneapolis-Honeywell Regulator 
Company; Y. H. Ku, University of Pennsylvania 
57-206. Prepesed Sise Standards for Tereidal 
Magnetic Tape-Wound Cores. 

CPS7-100. Magnetic Amplifier Analog Computa- 
tien Techniques. H. W. Patton, Airpax Products 
Company 

CP57-101. A New Static Magnetic Switching Cir- 
eult Using Combined “And” and “Or” Functions. 
R. E. Morgan, General Electric Company 

CPS7-102. Statie Control with Magnetic Ampli- 
fier Logic Elements. /. Sheets, General Electric Com- 
pany 


9:30 a.m. Research 








9:30 a.m. System Engineering and Power 
Generation 


57-142. Effect of Speed Governor Dead Band 
om Tie-Line Power and Frequency Centre] Per- 
formance. C. Concordia, L. K. Kirchmayer, General 
Electric Company; &. A. Ssymanski, Wayne University 


57-143. Automatie Economic Dispatching and 
Lead Ceontrol—Ohic Edison System. R. A. Trav 
ers, Ohio Edison Company 


CPS7-144. Economic Aspects of General Electric 
Automatic Dispatching System at Kansas City. 
D. H. Cameron, E. L. Mueller, Kaneas City Power 
and Light Company 


57-145. Foreed Outage Rates of High Pressure 
Steam Turbines and Boilers. Report by the AIEE 
Joint Subcommittee on Application of Probability 
Methods to Power System Problems of the AIEF 


Power Generation and System Engineering Committees 
9:30 a.m. Semiconductors 

CP.* The First Decade of Transistore—1948-58. 
H. L. Owens, Texas Instruments Corporation 


CP.* Germanium and Silicon Reetifiers—Present 
and Future. RA. A. York, General Electric Company 


CP.* Properties and Applications of Transistor 
Switches. E. N. Ross, Bell Telephone Leboratories 


CP.* Present Status of Electroluminescence 


Manuel Aven, General Electric Company 


9:30 a.m. Computing Devices and Educa 
tion 


CP.* Requirements for Trained Personnel in the 
Data Processing Fields. S. N. 
Bureau of Standards; L. W. Cohen, National Science 
Foundation 

CP.* The Michigan 
Cemputer Applications. N. R. Scott, University of 
Michigan 


Alexander, National 


University of Curriculam 


CcP.* A Curriculum in Computer Applications at 
the Moore School. S. Gorn, A. Matz, GC. W. Patter 
son, Moore School of Electrical Engineering 


CP.* The Role of Digital Computers in Engineer 
ing Education 4. J. Perlis, Carnegie Inetitute 


Technology 


CP.* The University of Illinois Curriculum in 
Digital Computers. A. H. Taub, University of Hi 
nois 


56-957. The Application of « Digital Computer 
in Design Engineering. /. C. White, General Elec 
trle Company. Re-presented for discussion 

9:30 a.m. Industrial Control 

CP.* Statice Switching Systems for Industrial Ap- 
plications. J. C. McMahon, B. P. Chausse, General 
Electric Company 


CPS7-188. Statle 
Milling and Drilling Machine Tool. 


Digital Centro] of « 6-Way 
H. D. Stuart 


January 1957 


Westinghouse Electric Cosporation; T /. Seeker, Mick 
igan Drill Head Company 

CPS7-189. Statie Centrel in Automatic Ware- 
housing. L. L. Bosch, 4. J. Fanthorp, Bosch and 
LaTour; J. W. Stuart, Weatinghouse Electric Corpora 
tion. 

CPS7-190. Cypak Computing Circuits. 
Neill, Westinghouse Electric Corporation 


2:00 p.m. Transmission and Distribution, 


Protective Devices and Trans 
former 


4. J. Me 


57-172. 


A Quarter Century ef Experience in 
Co-ordination: Basie Philesephy, Ap- 
plication, and Operating Experience on the Amer- 
lean Gas and Electric Company System. Philip 
Sporn, 1. W. Gross, American Gas and Electric Service 
Corporations 





7-25. Operating Experience on AG&E 132-Ky 
System with Transformer Insulation Reduced Two 
Classes. P. S, Pugh, C. P. Zimmerman, American 
Ges and Electric Service Corporatioa 


CP.* Transformers Designed for Operating Con- 


ditions. F. J. Vogel, C. W. Lengnick, Allie-Chalmers 
Manufacturing Company 


57-19. Reduced Transformer Insulation. £. M 
Hunter, J]. R. Meador, W. J. Rudge, General Electric 
Company 
57-173. 
New Arrester Characteristics. 
inghouse Electric Corporation 


Insulation Ce-ordination as Affected by 
A. M. Opsahl, Wear 


2:00 pm. Switchgear 

57-177. Current Density and Tempersture ef 
High-Current Ares. T. H. Lee, ©. R. Wilson, J. ¢ 
Sofianek, General Electric Company 

CPS7-178. New Line ef High Power Interrupters 
for Breakers Rated 69 Kv and Above. A. F. Hill, 
R. EB. Friedrich, Westinghouse Electric Corporation 
CP.* A New Approach te Automatic High Speed 
Grounding. C. 7. Upton, F. GC. Coldner 
CPS7-50. A New Concept of Control Panels for 
Avtomatic Switching of Power System Feeders 
M. C. Harman, S. & C. Electric Company 

2:00 p.m. Optical—Electronic Tubes and 
Microwave Noise Source 


CP.* Miniaturization in Multiplier Photetubes 
PF, W. Schenkel, Allen B. Du Mont Laboratories. 


CP.* Electrestatic Shatter Image Coaverter 
Tubes. 8. 2. Linden, Allen B. Du Mont Laborateries, 
lee. 

CP.* A Half-Tene Display Storage Tube with 


Magnetic Deflection. M. B. Craig, Radice Corpors 
tion of America 


CP.* Multicoler Sterege Tube. C. D. Surniema, 
S. T. Smith ond L. L. Vem Hull, Hughes Researc! 
Laboratories 

CP.* New Neise Sources for Monitoring the Per. 
fermanee of Microwave Systems. A. H. Geiger 


2:00 pm. Symposium on Thermal Aging 


Applied te Therma! 
Working Croup 


CP.* Statistical Methods 
Evaluation ef Insulating Materials. 
Keport 


CP.* Heat Aging of Clase B Varnish Wire En- 
amel Systeme—Heat Resistance of Insulating Var- 
nishes. J. R. Learn, Generel Electric Company 
CP.* Heat Aging ef Glass Cloth Laminates. 
C. D. Doyle, H. T. Plant, L. 3. Laser, General Elec 
tric Company 

CPS7-B85. Progress Repert—Develepment ef Test 
Metheds fer Thermal Stabilixy eof Varnished 
(Coated) Fabric Electrical Insulating Materiale— 
Prepared by Task Force, Section F, Subcommitios 
Vil, ASTM Committee D-9. L. &. Siefert, Bureas 
of Ships; H. K. Graves, New York Naval Shipyard 
CP.* Thermal Stability of Flexible Sheet In- 
sulation Using Wrapped Bar Method. RX. L. Grif 
feth, Mica Ineuiator Company 


2:00 p.m. Transatlantic Cable 


System Engineering, Computing 
Devices, and Transmission and 
Distribution 


2:00 p.m. 


57-146. 
and Transfer Impedances. 
Purdue Uaiversity 


Digital Computation of Driving Pein 
H.W. Hele, J. B. Ward 


57-147. Digital Solutions for Large Power Net 
works. RA. Jj. Brown, W. F. Tinney, U. 8. Depart 
ment of the Interior 


CPS7-148. Tests and Experiences in the Use of 
Pulse-Type Electronic Fault Analyser on Tranemis 
sion Lines. H. E. McCormack, Appalachian Electri 
Power Company 

57-149. Some Features and Performance of Type 


C. Transmission Line Fault Leeaters. FY. Miyoshi, 
S. Saba, Tokyo Shibaure Electric Company, Lid 


THE WINTER GENERAL MEETING inspection trip to the East River Generating Station, Consolidated 
Edison Company of New York, will highlight the new 69 kv and 138 kv outdoor equipment as 
well as the newest generating units installed. The outdoor equipment and the newest portion of 


the station are visible in the foreground 


Institute Activities 


73 





qe ler lweifee 


87-160. Amaleg Computer Hepresentation of Al 
ternaters fer Parallel Overaitons. Luis Boffi, Mas 
sachusette Institute of Technology; ". &. Haas, Ir 
The University of Connecticut 

2:00 p.m. Industrial Control 

57-191. Am Ignitren Contacter fer Direct Press 
Drives, D. L. Pettit, R, Montross, Square D Company 


cPr.* A Dual 
J. J. Dailey, Jr., 
Company 

57-4. Design and Caleulation of Induction Heat- 
ing Cells, KR. M. Baker, Westinghouse Electric Coe 
poration 


Clreuit Electrenie Regulater. 
Reliance Electric and Manufacturing 


CPS7-192. Heat Conduction in the Coils of an 
Industrial Centreller « Factor in Temperature 
Rise. J. F. H. Douglas, Marquette University 

2:00 p.m. Solid State Dielectric Devices 
CP.© Introduction: C, A. Rosen 

CP.* Ferroelectric Devices: KR. R. Delano, D. E. Mat 
tlat, E. A. Sack 

CP.* Electrophoto-Transducers: E. E, Loebner 
CP.* Electrostatic Recording and Reproducing De 
vices: H, Epstein and GC. R. Mott 


THE CONTROL 
BOARD of the New 
York Coliseum will 
be seen during one 
of the Winter Gen- 
eral Meeting inspec- 
tion trips. 


Courtesy Maurey Corber 


2:00 p.m. Ethics 


CP.* The ECPD Program in the Field of Pretes- 
slemal Ethies. C. T. Chawe, Stone and Webster Engi 
acering Corporation 

CP.* The NSPE Pregram in the Field of Profes- 
slemal Ethies. &. K. Nicholson, 1121 Banberry 5t., 
Bryon Mawr, Pa. 

CP.* Attitudes and Ethieal Values of Present 
Day Electrical Engineering Students. D0. S. Babb, 
M. 8. Heim, University of illinois 

2:00 p.m. Industrial Power Systems 

CP.* Lead Dispatehing in « Large Industrial 
Plant. J. R. Echert, J. M. Petruske, Curtio- Wright 
Corporation 

CP.* Aequiring « Modern Pewer Distrbutien 
System. Tom Charles, General Electric Company 
CP.* Arrester and Capacitor Lecation on Indus- 
trial Power Systems. A. Knable, D. Dalasta, Allis 
Chalmers Manufacturing Company 


CP.* Operating Characteristics of High Capacity 
Alr-Brake Contactors on Industrial Power Sys- 
tems. S. R. Durand, Thad Bellinger, Allis-Chalmers 
Manufacturing Company 


Photo by Fairchild Aerial Surveys, inc 


DURING the Winter General Meeting, an inspection trip will be taken to the Bell Telephone 
Laboratories’ installation at Murray Hill, N. J., where the latest contributions of science and 
technology are applied to Bell System communications. The country location, about 25 miles from 
New York, N. Y., was selected to escape the neise, dust, vibration, and electrical interference 
encountered in a metropolitan center. 
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Institute Activities 


Friday, January 2. 
930 am. Switchgear 


57-180. New 13.8-Kv, 760-Mva Metal-Cled 
Switehgear with Magnetic-Type Power Cirenit 
Breakers. /. G. Torbis, B. M. Troischt, General 
klectric Company 


CP.* A New “Deleon” Air Breaker for 760 Mva, 
13.8 Ky. Russell Frink, J, M. Koslovic 


57-181. A Motor-Powered Store’-Knergy Operat- 
ing Mechanism for Magnetic-Type Power Cireult 
Breakers in Metal-Clad Switehgear. £. 7. McCurry, 
J. A, Favre, General Electric Company 


CP.* <A New 4.16-Kyv, 75-Mva Air-Magnetic-Type 
Power Circuit Breaker in Metal-Clad Switehgear. 
4. W. Simpson, L. D, Shaw, General Electric Com 
pany 


9:30 am. Protective Devices 


CPS7-22. Repert on Lightning Arrester Appli- 
cations fer Stations and Substations. A _ report 
prepared by « Working Group of the Lightning Pro 
tective Devices Subcommittee of the AIEE Protective 
Devices Committee 


57-52. Lightning Protection Practices at 220-Ky 
and 66-Kv Switching Structure of the Southern 
California Edison Company. C. L. Sidway, 8B. R. 
Loaley, Southern California Edison Company 


57-42. Experience Revises Substation Lightning 
Protection. &. H. Gehrig, R. 8S. Gens, U. S. Depart 
ment of the Interior, Bonneville Power Administration 


CPS7-110. Lightning Protection Practices of 
High Veltage Switching Structures on the Vir- 
ginia Electrie snd Power Company System. 
J. A. Rawls, Virginia Electric and Power Company 


9:30 a.m. Power Generation 
9:30 a.m. System Engineering 


57-45. The Effect of Interconnections on Keo- 
nomie Generation Expansion Patterns. L. K. 
Kirchmayer, A. G. Mellor, H. O. Simmons, IJr., Gen 
eral Electric Con:pany 


7-151. Operations Research Determination of 
Generation Reserves. £. L. Arnof, J. C. Chambers, 
Case Institute of Technology 


57-152. Some New Mathematical Aspects of 
Fixed Charges. C. W. Bary, W. T. Brown, Philadel 
phia Electric Company 


CP57-202. A New Approach to Loss Minimiza- 
tlon im Electrical Power Systems. J. F. Calvert, 
T. W. Sze, The University of Pittsburgh 

57-9. Survey of Are Furnace Installations on 
Power Systems and Resulting Lamp Flieker. 
System Planning Subcommittee of the System Engi- 
neering Committee 


9:30 am. Power and 


Tubes 


High Frequency 


CP.* Trends in Power Electron Tube Design 
Techniques. V. J. De Santis, General Electric Com 
pany 


A Series of Power Triodes Using Coax- 
Weden, Machlett 


CP57-86,. 
ial Terminal Construction. C. V. 
Laboratories, Inc 

CP.* Design of a Medium Power Ceramie Tet- 
rode. J. W. Kendall, Jr., Eitel-McCullough, Ine. 
CP.* A Barkbausen Oscillator of the Resonant 
Cavity Type. 0D. T. Davis, E. M. Boone, Ohio State 


University 
CP.* Development of a 80-Ampere Thyratron. 
C. R. Wetter, A. M. Wohlert, National Electronic Inc 


9:30 a.m. Dielectrics 


CP.* Thermal Aging of Elongated Enameled 
Wire. £E. J. Croop, Westinghouse Electric Corpora 
tion 

CP.* End Points in the Thermal Aging of Mag- 
net Wire. WW. W. Pendelton, Anaconda Wire & Cable 
Company 

CP.* Effect of Wire Material on Thermal Life 
of Enameled Magnet Wire. J. Thomas, J. F. Dexter, 
Dow Corning Corporation 

CP.* Corena and Thermal Degradation on Mag- 
net Wire. M. C. Halleck, General Electric Company 


OP6T-141. Thermal Stability of Laminated Ther- 
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Mo setting Plasties, 1. BF. B. Kouwenhoven, G. C 
Kntcherbocker, The Johns Hopkin. Usiversity 


9:30 am. Computing Devices 


CP57-195. The Transistor Ner Cirenlt. VF. U 
Rowe, Westinghouse Electric Corporation. 


57-196. The Transistor Nor Circuit Design. 
. D. Rowe, C. H. Royer, Westinghouse Electric Cor 
poration 


CP.* The Transister Nor Circuit Legic and Ap- 
plications. L. F. Stringer, W. D. Rowe, Westing- 
house Electric Corporation 


CP*. The Nordie Computer 
inghouse Electric Corporation 


CP.* The Arithmetic Design of the Nordie Com- 
pater. T. A. Jeeves, W. D. Rowe, Westinghouse 
Electrie Corporation 


*. D. Rowe, Wear 


9:30 a.m. Feedback Control Systems 


57-204. A Study ef the Transfer Funetion of 
Centact-Modulated Amplifiers, 7. H. Krantz, Bur 
roughs Corporation; O. M. Salati, R. S. Berkowits, The 
Moore School of Electrical Engineering 


S7-182. A Quick Methed for Estimating Closed- 
Leop Peles ef Control Systems. Kan Chen, West 
inghouse Electric Corporation 


CPS7-183. The Response of Relay Amplifiers 
with Feedback. J. E. Gibson, F. B. Tuseur, Yale 
University, Dunham Laboratory 


57-201. Evaluation of Feedback Control Systems 
Subjected to Large Signals. 7. B. Haas 


57-184. A Two-Dimensional Feedback Centre! 
Sysem. Philip Sarechik, J. R. Rageszini, Columbia 
University 


9:30 a.m. Applications in the Steel Indus 
try 


CP.* Magnetic Amplifier Are Furnace Regulater. 
£. J. Borrebach, Westinghouse Electric Corporation 


57-55. Are Furnace Correetive Equipment Us- 
ing « High Value of Buffer Reactanece. H. F. 
Harper, Northeastern Steel Corporation; T. R. Macon, 
General Electric Company; A. F. Sedgwick, 
IHuminating Company 


United 


57-56. Selection of Buffer Reactors and Synchre- 
nous Condensers on Power Systems Supplying Are 
Parnace Loads. C. Concordia, L. CG. Levoy, General 
Electric Company; C. H. Thomas, University of Kansas 


CP.* Statice Switehing Systems for the Steel In- 
dustry. R. E. Manko, General Electric Company 


56-875. Medern Computer Analysis for the De- 
sign of Steel Mill Control Systems. J. £. Reider, 
Philip Spergel, Industrial Nucleonice Corporation. Re 
presented for discussion only 


9:30 a.m. Television and Aural Broad- 
casting Systems 

CP.* Color Television Switehing Systems. 

Edward Pores, National Broadcasting Company 


CP.* Color Television 
Lenticular Film. 
America 

CP.* Coler Television 
P. €. Goldmark. 
Laboratories 


2:00 p.m. 
2:00 p.m. 
CPS7-197. The A-C Network Analyzer bs an Asset 


in Teaching “Power” Courses. P. £. Shields, The 
Pennsylvania State University 


Recording Employing 
R. D. Kell, Radio Corporetion of 


Pieture 
Columbia 


Reprodueers. 
Broadcasting Systems 


Power Generation 


Computing Devices 


CP.* Automatic Addressing for Random Access 
Memories. 7. W. Peterson, University of Florida 


CP.* Shift Register Decimal Counter. J. A 
O’Brien, Bell Telephone Laboratories 


CP.* The Transient Selution of Nonlinear Cir- 
cults on «@ Digital Computer. J. C. Morgan, Inter- 
national Business Machines Corporation 


CPS7-198. Biquinary Arithmetic. Walter Brooks, 
loan Flores, Gregory Laserson, Naclear Development 
Corporation of America 

57-199. Shifting Counters. C. Eldert, H. J. Crey, 
Jr, H. M. GCurk, M. Rubinof, University of Penney! 
venia, Moore School of Electrical Engineoring. Re 
presented fer discussion 
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87-200. The Legical Besige of + Dighsal Com 

puter fer « Large-Beale Real-Time Application 

M. M. Astrahen, B. Honeman, | jonal Basi 

Machines Corporation; /. F. Jacobs, RB. P. Mayer, 

Massachusetts Inet! of Techaclogy; 7. H. Thomas, 
' c oi 


L 4 Busi Machi 
? 


2:00 p.m. Electrical Techniques in Medi- 
cine and Biology 


87-78. The Ceontrel ef Air lenisation and its 
Biclegical E@ects. OF. 7. Hicks, J. C. Beckett, We 
siz Electric Heater Company 


CP.* Standards fer M ef Brightness 
Intensification in Flucroscepie Image Intensifiers 
7. S. Lusby, Westinghouse Electric Corporation 


cr.* § Stimul ati ef Certieal Areas in 
Primates. GC. C. Riggle, ©. 1. Johnston, National la 
stitute of Health 


2:00 pm. Feedback Control Systems 


CPS7-185. A Mew Stability Criterion of Linear 
Servemeshanisms by « Craphical Methed. Toshic 
Numekure, T. Miura, Hitachi Central Research Lab 
oratory, Kokubunji, Tokyo, Japan 


57-186. Transfer Matrix Stability Criterion Ap- 


plied te an Amplidyne Serve Network. 7. M. Hon 
nell, D. Wolfenstein, Washington University 


57-41. MNeninteracting Controls in Linear Malti- 
variable Systems. A. J. Kevanagh, University of 
Toronto 

57-44. A Synthesis Methed fer Multipele Control 
Systems. H. Freeman, Sperry Gyroscope Company 

















6T-16T Compencetion of ae Error 
tom by « Maltirate Contreiier © M 
lumbia Uvsiversity 


2:00 pot. Television Equipment Develop 
ments 


CP.* Toelevisien Translators and Satellites 
Benjamin Adler, Adler Communications Laboratories 
CP.* Tramsisterized Television Cameras Using 
the Miniatere Vidieen. L. &. Flery, Radie Corpe 
ration of America Laboratories 

CP.* Centrel ef Radiation from FM and TV 
Receivers. R. |. Farber, Haseltine Research Corpo 
ratios 

CP.* Automatic Program Centre! fer Television 
Breadeasting. 4. C. Angus, General Electric Com 
pany 


2:00 p.m. Communication Switching Sy» 
tems 


57-47. The Autematic Line Consentrater and 
Subscriber Telephone Applications. H. ©. Severs, 
J. R. Wylie, Leich Electric Company 


CP.* Optimal Utilisation and Expansion of In- 
tor Office Trunking Facilities, &. E. Kelabe, M. L 
Juncose, The Rand Corporation 


57-105. A New Family of Transistor Switching 
Cireuits. Morris Rabino§, University of Pennsylvania 


87-106. Tramaister Twe-Terminal Bwitehes 


77 Papers Presented at Conference 


on Magnetism and Magnetic Materials 


THE SECOND NATIONAL Conference on 
Magnetism and Magnetic Materials, spon- 
sored by the AIEE in co-operation with the 
American Physical Society, the American 
Institute of Mining, Metallurgical and Pe- 
troleum Engineers, and the Institute of 
Radio Engineers, was held October 16-18, 
1956, at the Hotel Statler, Boston, Mass. 

Paid registrations for the conference 
numbered 749 and the total registration (in 
cluding Magnetics Exhibit) was 1,096. The 
number of companies participating in the 
exhibit was 15. 


Technical Sessions 


The total number of papers presented 
was 77. During one of the sessions, W. H. 
Meiklejohn announced a new magnetic 
anisotropy called “Exchange Anisotropy.” 
This anisotropy is the result of an inter- 
action between an antiferromagnetic mate 
rial and a ferromagnetic material. A mate 
rial that exhibits this exchange anisotropy 
is cobalt in fine particles with a cobaltous 
oxide shell. Above the Néel temperature of 
the cobalt oxide, the magnetic properties 
are as expected for pure cobalt particles. 
Below the Néel temperature, there exists 
an interaction between the spins of the 
ferromagnetic cobalt and the antiferromag 
netic oxide. This interaction gives rise to 
unidirectional anisotropy in that it produces 
one easy direction of magnetization, thus, 
the torque curve is proportional to sin 6 
rather than sin 26 as in pure cobalt. In addi- 
tion, both the coercive and the residual 
flux density become asymmetrical along the 
axis of magnetization. Experimental values 
of 2,200-oersteds loop displacement, giving 
rise to a 5,400-oersteds coercive force have 
been obtained for the cobalt-cobalt oxide 
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particles, Thus, this new magnetic anisot 
ropy is of sufficient magnitude to effect sub 
stantially the coercive force of single do 
main particles, providing another approach 
to development of a fine particle magnet. 

Unique magnetic domain patterns of thin 
films were shown in a movie presented by 
R. C. Sherwood of the Bell Telephone Lab 
oratories. The character of the domain par 
ticles was shown to be dependent on the 
thickness of the film rather than its compo 
sition. 

Robert Campbell from the Franklin In 
stitute Laboratories discussed the magnetic 
properties of elongated iron oxide particles, 
and their crystallite orientation as obtained 
from selected area electron diffraction. The 
predicted value of coercivity is lowest and 
agrees best with experiment when the whole 
distribution of particles sizes and shapes is 
considered rather than the median, and also 
when the contribution of superparamag 
netic and multidomain particles is consid 
ered. 

The properties of the Alnico permanent 
magnet alloys were reproduced with elon 
gated single domain cobalt iron particles as 
described by F. BE. Luborsky from the Gen 
eral Electric (GE) Measurements Labor 
atory. Compacting these particles with 
various degrees of alignment and packing 
density, shape anisotropy fine-particle mag 
nets have been made with magnetic prop 
erties duplicating those of each of the 
Alnico permanent magnet alloys, including 
maximum energy product values above 5 
million gauss-oersteds. It was concluded 
that the Alnico alloys and the cobalt-iron 
fine-particle magn®ts derive their perma 
nent magnet properties from very similar 
shape anisotropy effects. It was pointed out 
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that further improvements can be expected 
from better particle alignment, shape, dis- 
tribution and composition. Thus, the fine 
particle approach to permanent *magnet 
development continues to the a most prom- 
ising area of research. 

i, 8. Jacobs of the GE Research Labora: 
tory reported on his study of various aspects 
of the magnetic anisotropy of electrode- 
posited elongated single domain iron and 
cobalt-iron particies. Calculations of the 
rotational hysteresis in single domain par- 
ticles were extended to the chain-of-spheres 
model. This rotational hysteresis enables a 
relatively sensitive choice between several 
models of the magnetization process. The 
experimental results suggest a_ slightly 
greater anisotropy than predicted by the 
chain-of-spheres model. Thus, the theoreti- 
cal analysis of the magnetic properties of 
these elongated single-domain particles ap 
pears to be on a firm foundation. 

A surprise was produced by Dr. K. J 
de Vos from the Philips Metallurgical Lab 
oratories in the Netherlands, in his paper 
entitled “A Contribution to the Study of 
Permanent Magnets of the Fe-Co-Ni-Al 
Type.” He announced the preparation of 
magnets of the Alnico type with magnetic 
energies of 10 and 11 million gauss-oersteds 

a world record, Some years ago, the Eng 
lish had prepared directional grain Alnico 
type alloys with energies up to 8.3 million 
gauss-oersteds. This had been the world’s 
record until this announcement. To achieve 
the unique improvement a study was made 
of the cause of the coercive force in these 
alloys. This study comprised an investiga 
tion of the phase relations in these alloys 
as well as an extensive analysis of the heat 
treatment. Alloys with more than _ twice 
the coercive force of the Alnico V_ were 
prepared by using a high cobalt alloy and 
by the addition of titanium, The excellent 
ciystallite orientation was achieved by using 
crystal pulling techniques as used in the 
semiconductor field, It appears from this 

ork that we still more than 
«ratched the surface in permanent magnet 
illoy development 


have no 


\dditional insight into the properties of 


A GENERAL VIEW of the audience (above, left) attending one of the 
technical sessions held during the Conference on Magnetism and Mag- 
1956, Hotel 
informally discussing three major achievements in magnetic research are 
(above, right; left to right) Dr. W. H. Meiklejohn, General Electric (GE) 
Research Laboratory, who discovered a new “Exchange Interaction” be- 


netic Materials, October* 16-18, 


76 


Statler, 


Alnico V were obtained from nucleation ex 
periments by E. A. Nesbitt and A. J. Wil- 
liams of the Bell Telephone Laboratories 
They found that the heat treatment in a 
magnetic field was effective only when ap- 
plied during the range of thermal nuclea- 
tion of the precipitate. 

The processing and properties of the 
unique cobalt-platinum permanent magnet 
alloy were described by D. L. Martin of the 
GE Research Laboratory. Coercive force 
values of 4,700 oersteds and energy product 
values of 9 million gauss-oersteds have been 
obtained by controlled cooling and ordering. 
The study of cobalt platinum alloys is of 
special scientific interest because these al 
loys represent a different kind of permanent 
magnet material than Alnico. The reaction 
is an order-disorder transformation rather 
than a precipitation. 

The magnetostriction of the ordered and 
disordered iron-platinum alloys was cor- 
related with structural changes by E. Klok- 
holm from the Franklin Institute Labora- 
tories. 

The neutron diffraction study by B. W. 
Roberts on manganese bismuth has clarified 
the structural transformations occurring in 
this high crystal anistropy compound. In 
the temperature range of 350-445 C, a dis- 
ordered structure fits the data well if the 
Mn atoms are assumed to be in the para 
magnetic state, This model conflicts with 
the suggestion made by Guilland of an anti- 
ferromagnetic state in this temperature 
range. Observation on spin orientation di- 
rections made at temperatures below 84 K 
show only partial moment rotation in zero 
applied magnetic field. 

Neutron diffraction was also used by 
R. Nathans of Pennsylvania State University 
to determine the magnetic moments of 
Fe,Al. These iron and aluminum alloys re- 
ceived considerable attention from Westing- 
house Research Laboratories, 

R. E. S. Walters from Post Office Engi 
neering Department, London, England, dis- 
cussed an investigation to determine the ex- 
tent to which the magnetic behavior of 
nickel-iron alloys can be interpreted in 
terms of ordering. The initial permeability 


Boston, Mass. 
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of Ni,Fe depended critically on the tempera 
ture from which it was quenched, the opti- 
mum temperature being 600 C. It was sug 
gested that just as in the supermalloy-type 
alloys, maximum permeability is associated 
with a critical degree of long-range order 
Curves of resistance versus temperature 
show that addition of molybdenum to 
nickel-iron alloys promotes long-range or- 
dering. ; 

The growth of cobalt particles in copper 
was followed in the range from 12 to 70 
Angstrom units by a new technique. The 
method is based on the calculation of the 
magnetic moment of the individual particles 
from the magnetization curves. 

The paramagnetic behavior of particles 
in this extremely small size range was con 
firmed by the fact that their magnetic 
curves at different temperatures superpose 
perfectly when plotted H/T. The presence 
of a ferromagnetically “dead” surface layer, 
devoid of ferromagnetic coupling, has fre 
quently been postulated. A comparison of 
particle size with saturation in these experi- 
ments indicates that no such layer is pres 
ent. Thus, this technique is useful for the 
determination of particle size in the range 
below that obtainable from the electron 
microscope, 

W. E. Bell from Varian Associates de- 
scribed a new technique which is useful for 
the measurement of magnetoresistance phe- 
nomena in conductors or nonconductors 
This apparatus measures the radio-fre 
quency absorption as a function of mag 
netic field and, therefore, is described by the 
term “magnetoabsorption.” Sensitivities of 
one part in one million are obtainable. This 
apparatus was used to observe magnetoab 
sorption effects in a number of paramag 
netic systems. The high resolution and vari 
able skin depths offered by the radio 
frequency detection field permit studies of 
strain, grain orientation, and oxidation. 

A simple method to calculate leakage fac 
tors for magnetic circuits with permanent 
magnets was discussed by R. K. Tenzer 
from the Indiana Steel Products Company 
Deviations from measured values were less 
than 6 per cent. 


tween ferromagnetic and antiferromagnetic materials; Dr. T. O. Paine, 
GE Measurements Laboratory, who described the development of fine 
particle cobalt-iron permanent magnets with properties comparable to 
the Alnicos; and Dr. K. J. de Vos, Philips Metallurgical Laboratories, the 
Netherlands, who disclosed development of an 11 million gauss-oersteds 
energy Alnico Magnet—the highest energy ever achieved. 
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A new ferroresonance combination for 
static control devices was described by A. T 
Balint from the University of Buffalo. His 
method consists of nonlinearly combining 
a pair of dissimilar ferromagnetic elements 
with a condenser of predetermined value in 
a differential transformer in order to obtain 
the stabilized secondary voltage. 

A number of other specific instruments 
were described. For example, an automatic 
torque balance for the determination of 
magnetocrystalline anisotropy, a d-c hy- 
steresigraph, a power comparing calorim- 
eter, instrumentation for magnetic and hy 
steresis curve measurements, instrumenta 
tion for magnetostriction at low alternating 
field intensities. 

G. W. Weiner of Westinghouse Electric 
Corporation, described experiments on the 
effect of impurities and orientation on the 
losses in silicon iron. These two factors 
could be studied independently of each 
other. The major effect of the impurities on 
the d-c magnetic properties was to decrease 
the remanence, increase the coercive force, 
decrease the maximum permeability, and in- 
crease significantly the field required to 
reach 15 kilogauss. The effect of orientation 
on the d-c properties was to decrease the 
remanence, increase the field required to 
reach 15 kilogauss, and decrease the maxi- 
mum permeability. The hysteresis loss was 
a function of orientation, increasing with 
decreasing degree of perfection. This is one 
of the few examples of the clear indication 
of the structural dependence of the a-c 
losses. 

Techniques have been developed by 
P. Albert of Westinghouse Electric Corpora- 
tion for the production of both discrete 
etch pits and domain patterns on polished 
surfaces of aluminum iron alloys. This has 
been found useful for the rapid evaluation 
of degree of preferred orientation in these 
alloys, particularly in the large grain size 
ranges, where X-ray techniques are not 
suitable. 

Two new magnetic materials were de 
scribed in the session on soft magnetic ma 
terials. Supermendur, a new rectangular 
loop material with high flux density and 
low coercive force was described by H. B 
Gould of the Bell Telephone Laboratories 
—maximum permeability at 20,000 gauss 
was 66,000; remanence of 21,150; and a 
coercive force of 0.26 oersted. In contrast to 
other iron cobalt alloys, supermendur 
possesses unusual malleability which per 
mits cold reductions of over 99 per cent, 
making it available in strip, a few thou- 
sandths of an inch thick. Thus, this mate- 
rial promises to be of value in telephone 
receiver diaphragms, miniaturization, high 
temperature operations, and switching and 
memory devices. 

Sendustflake, a new magnetic material for 
low frequency application, was developed 
in the U. S. Naval Ordnance Laboratory 
Low loss cores were prepared by compact- 
ing Sendustflakes, which were prepared by 
warm rolling Sendust powder. The im- 
proved magnetic properties of the new flake 
cores make them an attractive nonstrategic 
substitute for applications which now re- 
quire powdered high nickel alloys. Perme 
ability values measured on these cores 
ranged from 150-280 with electrical losses 
as low as present powder cores. 

A single sheet tester was proposed by 
Peter Neurath for evaluation of high quality 
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SESSION CHAIRMEN discussing the display of one of many fine exhibits shown by several lead- 
ing manufacturers of magnetic materials or associated equipment during the Magnetics Exhibl: 





held in conjunction with the Conference on Mag 


ti and Magnetic Materials are (left to right) 


G. T. Rado, R. M. Bozorth, J. Osborn, J. E. Goldman, T. O. Paine, W. Hibbard, and V. C. Wilsen 


magnetic strip materials to replace the 
standard Epstein test. The new test is faster, 
very simple, and more reliable 

New magnetic core materials for use at 
frequencies up to the uhf band were 
described by H. P. Wijn of the Philips Re- 
search Laboratories in the Netherlands. 

The growth of ferrite single crystals was 
discussed in some detail by W. G. Field of 
the Air Force Cambridge Research Center. 
Best results were obtained from the flame 
fusion method. 

A new process for preparing ferrites was 
announced by J. F. Wenckus of the Lincoln 
Laboratories of Massachusetts Institute of 
Technology. The technique involves the 
preparation of alcohol solutions of various 
metallic nitrates to produce a feed solution 
of the desired stoichiometry, atomizing with 
oxygen through a nozzle and igniting. The 
products of combustion are extremely fine 
ferrite powders having the desired spinel 
structure, water vapor, and various gases. 

The ferrite accelerating cavities for the 
25 billion electron volt synchrotron are fab- 
ricated from some of the largest ferrite rings 
ever made. M. Plotkin from the Brookhaven 
National Laboratories described the char- 
acteristics and properties of this high per 
formance ferrite cavity. 

A new Faraday rotation phenomenon has 


been applied to microwave switching by 
J. A. Weiss of the Bell Telephone Labora. 
tories. 

The production and use of magnetic 
fields up to 750,000 oersteds was described 
by Simon Foner of the Lincoln Laboratories 
Pulsed field measurements of galvanomag 
netic effects in semiconductors, antiferro 
magnetic resonance at 4 mm wavelength, 
and cyclotron resonance were used to il 
lustrate the capabilities and limitations of 
this technique. 

The crossed fieid magnetic amplifier was 
described by E. H. Frei of the Weizmann 
Institute of Science in Israe]. With no mu 
tual inductance between exciting and out 
put coils direct coupling is avoided. Using 
this amplifier a clip-on d-c milliammeter 
and a static reproducing head was designed 
The behavior of this type of amplifier was 
analyzed. 

The ferrite bead—a new memory device 
is capable of automatic production, low cur 
rent drive, high output voltage, and fast 
switching time. The ferrite powders are 
fired directly on fine wires to form ellips 
oidal beads about I-mm long. Thus, this 
device is ideally suited for use in large high 
speed computers. This work was described 
by D. H. Looney of the Bell Telephone 
Laboratories. 


Last Call for Subscriptions to 
Volume 75 of 1956 ATEE Transactions 


VOLUME 75 of the 1956 AIEE Transac 
tions, bound in cloth with gold embossed 
lettering will be made available during 
March and April in three parts as follows: 
Part I. Communication and Electronics, 
Part II. Applications and Industry, Part III 
Power Apparatus and Systems. 

Each of these parts contains the papers 
officially approved by the technical com- 
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mittees collated with the discussions and 
the authors’ closures, if any, which were 
presented during the calendar year. Each 
part is separately indexed by title on a 
multientry basis as well as by authors. All 
three parts contain over 530 papers and ap 
proximately 2,900 pages. 

The member combination subscription to 
all three parts is $9, or $3 to any individual 
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part. The nonmember subscription is $12 
to all three parts, or $6 to any individual 
part. A combination subscription to any two 
parts is offered to nonmembers at $10. For 
nonmember orders to individual parts, 75¢ 
should be added to the subscription price 
for foreign postage, and both the subscrip- 
tion price and postage are payable in ad- 
vance in New York exchange. For the com- 
bination nonmember subscription to any 
two parts, 75¢ should be added, and for 
the combination subscription to all three 
parts, $1 extra should be added for foreign 
postage. Both the subscriptions and the 
postage are payable in advance in New 
York exchange 


Discounts of 25 per cent of the non 
member prices mentioned are allowed to 
college and public libraries. Publishers and 
subscription agencies are allowed 15 per 
cent discount of the nonmember prices 
quoted. Please send all orders and remit- 
tances to: Order Department, American In- 
stitute of Electrical Engineers, 33 West $9th 
St., New York 18, N. Y. 

These volumes, bound in cloth, afford an 
excellent opportunity to start or enlarge 
a library. Volume 75 will be made available 
during March and April but the receipt of 
orders now is essential to assure receiving 
the volume of Transactions while the sup- 
ply lasts. 


Western Joint Computer Conference 
Is Scheduled for February 26-28, 1957 


THE 1957 Western Joint Computer Con 
ference will be held at the Hotel Statler, 
Los Angeles, Calif., February 26-28, 1957. 
The conference will be under the joint 
sponsorship of the AIEE, the Institute of 
Radio Engineers (IRE), and the Association 
for Computing Machinery (ACM), The 
theme of the meeting will be “Techniques 
for Reliability.” 

Inspection trips held during the confer- 
ence will include visits to Jet Propulsion 
Laboratory, Electro Data Corporation, 
Ramo-Wooldridge Corporation, University 
of California at Los Angeles, Telemeter 
Magnetics, Inc., Litton Industries, Rand 
Corporation, and National Cash Register 
( omparns 


Women’s Activities will include trips to 
motion picture and television studios and 
other interesting places. 

A conference cocktail party will take 
place Tuesday evening, February 26, at the 
Hotel Statler. The conference luncheon is 
scheduled for Thursday afternon, February 
28, at the hotel. 

The Los Angeles Chapter of the ACM 
is sponsoring a symposium on Friday, 
March 1, at the Hotel Statler in Los An- 
geles, Calif. The subject of the symposium 
will be “New Computers—A Report from 
the Manufacturers.” It is probable that the 
people attending the Western Joint Com- 
puter Conference would like to stay over 
and attend this related event. 





Symposium Officers and Chairmen 


SOME OF THE OFFICERS and sponsoring group chairmen for the third National Symposium on 
Reliability and Quality Control, January 14-16, 1957, Washington, D.C., are (left to right) 
C. M. Ryerson, Radio Corporation of America (RCA), Symposium program chairman; A. B. 


Mundell, Senotone Corporation, 


chairman, Electronic Division, American Soclety for Quality 


Control; Victor Wouk, Beta Division, Sorenson and Company, chairman, Professional Group on 
Reliability and Quality Control of the institute of Radio Engineers; M. M. Tall, RCA, chairman, 
third and fourth National Symposiums; and V. Harriss, Vitro Corporation, chairman, Subcom- 
mittee on Reliability and Quality Contre! ef the Electronics Committee of AIEE. 
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The tentative technical program for the 
Western Joint Computer Conference fol 
lows. 


Tuesday, February 26 
Morning 
Registration 


Welcome: J. L. Barnes, System Laboratories Corpors 
tion, Conference chairmas 


Keynote Speaker: J. H. Bridges, Chief of Electronics 
Office of the Assistant Secretary of Defense 


Afternoon 
Session I. Mathematics of Reliability 


Mathematics of Reliability, Boldyref, Rand Corpo 
ration 


Design of Experiments. /ohn Hofmann, System Lab 
oratories 


On Prediction of System Performance from Infer- 
mation on Component Performance. /. R. Rosen 
blett, National Bureau of Standards 


Evaluation of Failure Data. H. /. Zegor, Arma Di 
vision, American Bosch Arma Corporation 


Session II. 


A Digital System Simulator. 7. £. Smith, Aeronu 
tronic Systems, Ine. 


New Systems A 


Factors Influencing the Design of the New High 
Speed Input-Output System fer the Florida Aato- 
matie Computer (FLAC). C. F. Sumner, RCA Serv 
ice Co, 


The IBM RAMAC System——Memory Unit Opere- 
tion. D. Royse, International Business Machines 


The IBM RAMAC System—Inquiry Station Opera- 
tlon. H. A. Reitfort, International Business Machines 


Wednesday, February 27 


Morning 
Session ITT. 


Reliability in Business System. H. T. Glants, John 
Diebold and Associates 


Applications 


Panel Discussion: A Report from the Users 


Session IV. New Components 


An RCA High Performance Tape Transport Sys- 
tem. S. Baybick, R. E. Montijo, Radio Corporation 
of America 


A Medium Speed Magnetic Core Memory. G. E 
Valenty, Remington Rand UNIVAC 


Millimicroseeond Transistor Switehing Techniques. 
F. J. Slobodvinski, H. S. Yourke, IBM Research Center 


New High Magnetic Phenomena. £. L. Newhouse, 
Radio Corporation of America 


Afternoon 


Session V. Component Reliability 


Packaging Techniques. 7. E. Dombert, Burroughs 
Corporation 


Accuracy Control Systems for Magnetic Core 
Memories. A. Katz, A. GC. Jones, G. Rezet, Radio 
Corporation of America 


Design eof « Basic Computer Building Block. 
J. Alman, P. Phipps, D. Wilson, Remington Rand 
UNIVAC 


Errer D i in Redund Systems. S. Schnei 


der, D. H. Wagner, Burroughs Research Center 
Session VI. Analog Computer Equipment 
Analog Logarithmic and Antilogarithmie Cireults 


Using Switching Transistors. A.J. Schiewe, K. Chen, 
Westinghouse Electric Corporation 


High Speed Digital-to-Analog Conversion by Inte- 
gration of a Variable Rate Pulse Train. A. D 
Glick, Minneapolis-Honeywell Regulator Company 


A Reliable Methed of Drift Stabilization and 


Error Detection in Large-Seale Ansleg Cempaters. 
B. EB. Eddey, Goodyear Aircraft Corporation 





ELECTRICAL ENGINEERING 





A New Methed ef Verifying Analeg C 


Standardized Cireuttry of the TX-3. K. H. Olsen 





Preblems end Performances. VF. C. Metlander, 
Goodyear Aircraft Corporation 


Thursday, February 28 


Morning 
Session VII. 


Diagnostic Techniques Improve Reliability. Crem, 
Smith, Stadler, Boeing Airplane Company 


Programming for Reliability 


Error Detection and Error Correction in Real Time 
Digital Computers. A. Ralston, Bell Telephone Lab 
oratories 


The FORTRAN Automatic Coding System, Deserip- 
tion and Users’ Reports. Internationa) Business Ma 
chines 


Session VIII. New Systems B 


The Lincoln TX-2 System 
Lincoln Laboratory, Massachusetts Institute of Tech 
nology 


The Lincoln TX-2 Computer. 7. A. Clark 


Funetional Deseription of the TX-3. 
witch 


The TX-2 Input-Output System. 
Memory Units of the TX-2. 


J. M. Franko 


J. ©. Forgle 
R.L. Be 


Afternoon 
Session IX. Systems Reliability 


The Interpretation and Attainment ef Reliability 
im Industrial Data Systems. 8. K. Smith, Bockman 
Instruments, Ine. 


Accuracy Contre] in the RCA BIZMAC System. 
1. Cohen, J. ©. Smith, A, M. Spielberg 


Conti Cemp Operational Reliability. 
R. D. Briskman, United States Army 
Field Performance of a New Automatic Faulks Le- 


eating Means. J. 7. Seanlly, L. P. Colangele, Rome 
Air Development Center 


Session X. Programming 


The Variable Word and Reserd Length Problem 
and the Combined Reeerd Appreach on Electronic 
Data Processing Systems. NM. J. Dean, Rame-Weel- 
dridge Corporation 


The RCA BIZMAC Sorter. 8. Adler, H. P. Cucerber, 
J. C. Hammerton, J. FF. Page, Radio Corporation of 
America 

Empirical Expleration ef the Legie Theery Ma- 
chine. A. Newell, J. C. Shaw, A. A. Simon, The Rand 
Corporation 


Programming the Logie Theory Machine. 4. New 
ell, J. C. Show, The Rand Corporation 





Citation Award Highlights 


Conference on Machine Tools 


THE AIEE CONFERENCE on Machine 
Tools was held in Cincinnati, Ohio, Oc- 
tober 22-24, 1956. “This Eighth Annual 
Conference was most successful,” reports 
Chairman R. E. Stroppel, plant engineer, 
Tool Steel Gear & Pinion Company, Cin- 
cinnati, Ohio. The attendance was 692. Al- 
though this was almost identical to the 1954 
attendance of 691 in Detroit, Mich., it was, 
in reality, a significant increase since the 
local registration from Cincinnati totalled 
only 100 while the Detroit local registra- 
tion totalled 200. 

The meeting drew | representative from 


England, $3 from Canada, 10 from the West 
Coast, as well as most of the major indus- 
trial areas in the United States. 

At most conferences of this sort, there is 
usually a considerable crowd milling around 
in the lobby while the meetings are in prog- 
ress. This year it was noticed that the only 
people not actually attending the meeting 
were those who were taking care of details 
such as registrations, sale of tickets, etc. 

No meeting was held in 1955 because of 
the conflict with the National Machine 
Tool Show. At that show, many new ma- 
chines and new controls were displayed 


ies 


KLT Photos 


AMONG THOSE ATTENDING the Banquet (above) held during the AIEE Conference on Machine 
Tools were (left to right) R. H. Clark, past chairman of the Subcommittee on Machine Tools; 
B. J. Loeffler, chairman, Electrical Standards Committee, National Machine Tool Builders Associa- 
tion; L. T. Rader, general manager, specialty control department, General Electric Company; 
R. E. Stroppel, general chairman of the conference; Don Michael, chairman of the Cincinnati 
Section; and R. S. Gardner, AIEE Headquarters. A feature of the conference (right) was the 
presentation of a citation to Tell Berna, executive vice-president of the National Machine Too! 


B.it4 A Lon #4, 





Some of these at the presentation were (left to right) Mr. Michael, B. F. 


Bennett, Mr. Clark, J. |. Ehrhardt, and Mr. Bema. 
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This AIZEK Mecting in 1956 presented 
highly technical control information having 
to do with the new machines first an 
nounced in 1955. This timing proved very 
advantageous. 

The success of the meeting was made 
evident by the many fine comments from 
the gentlemen who attended, representing 
many branches of the industry. Those not 
closely associated with the new develop 
ments were amazed to learn of the progress 
which had been made. The speakers and 
subjects were as follows: “The Attack on 
the Manpower Shortage,” H. K. Justice, 
assistant dean of engineering, University of 
Cincinnati; “The Machine Tool Industry 
Viewpoint,” Louis Polk, president, National 
Machine Tool Builders Association; “Wir 
ing Automatic Machinery with Mainte 
nance as a Factor,” R. N. Johnson, Elec- 
trical Control Division, W. F. & John 
Barnes Co.; “Latest Revision of Machine 
Tool Electrical Standards,” E. J. Loeffler, 
chairman, Electrical Standards Committee, 
National Machine Tool Builders Associ 
ation; “The Co-operative System as a Con- 
tribution to the American Way of Life,” 
Dr. Walter Langsam, president, University 
of Cincinnati; “A General View of Numer 
ical Controls,” Ralph Schuman, Warner & 
Swasey Co., Cincinnati, Ohio; “Computer 
Elements Available for Machine Tool Use,” 
G. F. Baldwin, General Electric Company, 
and H. Tholstrup, Commercial Controls 
Corp.; “Potential of Numerical Control in 
the Aircraft Industry,” K. C. Wood, Boeing 
Airplane Company; “Programming for the 
Giddings and Lewis Numericord System,” 
K. S. Jensen, Giddings & Lewis Machine 
Tool Co.; “The Possible Impact of Numer 
ical Control on Industry,” Dr, L. T. Rader, 
general manager, specialty control depart 
ment, General Electric Co.; “Precise Posi 
tioning with Numerical Control,” E. E. 
Kirkham, Pratt & Whitney Company; “The 
Numill, A Numerically Controlled Machine 
for Two-Dimensional Parts,” J. L. Bower 
Autonetics, Division of North American 
Aviation Co.; “Digimatic, The ESC Con 











touring System for Machine Tools,” Jack 
Rosenberg, Electronic Control Systems, Inc.; 
“The Bendix Numerical Control System,” 
K. C, Sims, Bendix Aviation Corp.; “The 
Cincinnati Numerical Control System,” 
H. M. Fuldner and J. W. Wilson, Cincin- 
nati Milling Machine Co.; “Where Do We 
Go From Here?” Tell Berna, general man- 
ager, National Machine Tool Builders Asso- 
ciation. 

One of the highlights of the meeting 
was the presentation to Tell Berna, execu- 
tive vice-president of the National Machine 
Fool Builders Association of a citation for 
his work in fostering progress in the elec 
trification of machine tools. The citation 
read: 


“The Subcommittee on Ma- 
chine Tools of the American 
Institute of Electrical Engi- 
neers awards this certificate to 
Tell Berna, Business States 





man, Salesman and Engineer; 
Leader in creating and main- 
taining the climate and driv- 
ing force in American industry 
which fosters rapid and or- 
derly progress in the electrifi- 
cation of machine tools; For 
participation and contribution 
to the activities of the Sub- 
committee.” 


The citation was presented for the Sub- 
committee by R. H. Clark, director of 
organization development of the Warner 
and Swasey Company, Cleveland, Ohio, and 
past chairman of the Subcommittee. 

Hosts for plant visitation were the Allis- 
Chalmers Manufacturing Company, The 
G. A. Gray Company, and the Cincinnati 
Milling Machine Company. 

Chairman Stroppel wishes to express his 
sincere appreciation to the Local Cincin- 
nati Committee for its excellent spirit. 


Preliminary Architectural Plans 


Begun for New Engineering Center 


Unirrep ENGineeRInNG Tausrezs, Inc., the 
joint corporate agency of the four major 
national engineering societies, has signed 
a contract for preliminary architectural 
plans and studies for a new Engineer- 
ing Center in mid-Manhattan, New York, 
N. Y. This is the first definite step toward 
construction of what is expected to make 
New York the “engineering capital of the 
world.” 

Announcement of the granting of the con 
tract came with announcement of the re- 
election of W. J. Barrett, of Glen Ridge, 
N. J., as president of United Engineering 
Trustees, Inc. (UET). It was, also, the first 
formal revelation that all the four member 
societies of UET, and a fifth that is expected 
to become a member, had voted, through 
their governing boards, to remain in New 
York, Several other cities had endeavored to 
obtain the Center. 

The architects named are Shreve, Lamb 
and Harmon Associates, of 11 E. 44th St., 
New York, N. Y., designers of the Empire 
Stave Building and more recently the new 
Brooklyn Supreme Court Building. The an 
nouncement did not indicate any details 
as to specific location, cost, or time of com 
pletion. 

The present 16-story quarters, known as 
the Engineering Societies Building, house 
the four “Founder Societies,” the AIEE, the 
American Society of Civil Engineers, the 
American Institute of Mining, Metallurgical 
and Petroleum Engineers, and The Ameri- 
can Society of Mechanical Engineers. A fifth 
prospective “Founder Society,” the Ameri 
can Institute of Chemical Enginers (AIChE) 
will be included in the Center project. At a 
recent meeting at which Mr. Barrett was re 
elected and the architectural contract 
granted, the Board of Trustees of UET ap 
proved the AIChE as a member. This action 
awaits ratification of the other four So- 
cleties. 

The AIChE now is located at 25 W. 45th 
St. Occupants of the Engineering Societies 
Bullding include Engineers Joint Council, 
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ima the 





which is composed of 10 major national 
engineering societies, including the five in 
the “Founder” group. 

It is believed that preliminary plans will 
be completed early in 1957, The inclination 
toward a mid-Manhattan site is due to ap- 
preciation of accessibility of railroad and 
airline terminals and convention hotels. 

Financing is expected to run into “several 
million dollars.” In addition to the contri- 
butions of the various “Founder Societies” 
and their members, UET, which has been 
charged with the responsibility of the plan 
ning, construction, and financing of the new 
structure, has received assurances of the co- 
operation of a group of industrialists and 
educators toward the required fund. This 
group, headed by Dr. M. J. Kelly, president 
of Bell Telephone Laboratories, Inc., stated 
on June 8, 1955, in a letter to UET and its 
constituent societies, its readiness to assist 
in this direction on the selection of a city 
following a broad and careful study of all 
possible sites with national rather than local 
interests to be the determining factor. 

Mr. Barrett was elected president of UET 
last year when the new Center project had 
reached a high state of discussion. His re- 
election continues his direction of the big- 
gest program of UET since it was created in 
1904, at which time Andrew Carnegie pre- 
sented the present Engineering Societies 
Building as a suitable union home for the 
profession. Mr. Barrett is transmission main- 
tenance engineer of the New Jersey Bel! 
Telephone Company, Newark, N. J. He rep- 
resents the AIEE on the UET Board of 
Trustees and is treasurer and a director of 
the Institute. He is also a director of En- 
gineers Joint Council. 

In a statement announcing the granting 
of the contract, Mr. Barrett said: 


“It is the consensus of UET that the new 
Engineering Center presents a challenge to 
the profession. Engineers have planned, de- 
signed, and constructed outstanding struc- 
tures of all kinds throughout the world 
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Now the profession faces the challenge ol 
building for itself a Center that will reflect 
the profession's dignity and stature. It is 
not likely that the genius and imagination 
that have gone into the building and re- 
building of the modern world will fail to 
create in this instance an appropriate testi- 
monial to the profession’s achievements. 

“The new Engineering Societies Building 
will, as is true of the present quarters, con- 
tain more engineering organizations than 
any other building in this country. It will 
have, indeed, more than any other building 
in the world. Our present quarters have 
been crowded for years. As memberships and 
activities have expanded the need for 
greater space has become increasingly press- 
ing. The new Center will make possible its 
occupancy by societies not able now to find 
space in the present quarters. 

“UET was established 52 years ago ‘to ad- 
vance the engineering arts and sciences in 
all their branches and to maintain a free 
public engineering library.’ It owns the En- 
gineering Societies Building. Through the 
Engineering Foundation, it conducts re- 
search in engineering and scientific subjects 
for the advancement of engineering and for 
the good of mankind. The library is the 
largest of its kind in this country and works 
closely with the New York Public Library, 
the Library of Congress, and other institu 
tions. UET acts in a fiduciary capacity for 
a large number of joint activities of the 
major engineering societies. 

“As it became evident in recent years that 
the present quarters were inadequate, many 
cities pressed to have the new Center lo- 
cated in their communities. All these were 
given full consideration. A Special Task 
Committee of Fifteen, three from each of 
the five societies directly concerned, directed 
a study by an independent firm of manage- 
ment consultants and this Committee sev- 
eral months ago made recommendations 
which were presented to the governing 
boards of the five Societies. The governing 
boards have voted to approve the recom- 
mendation to remain in New York.” 


The June 8, 1955, letter, signed by 21 men 
eminent in their fields of industry, engineer- 
ing, science, and education, gave assurances, 
in the matter of financing the new Center, 
that “a well-organized, diligent, and com- 
petent effort will be made and continued 
until the required sum is available.” The 
letter urged the designation of independent 
management consultants to make a thor- 
ough-going study of all considerations in 
the offers and invitations of the several 
cities. The letter emphasized that “we are 
agreed that the fundamental desirability of 
approaching this matter on a _ national 
rather than a local basis transcends our per- 
sonal preferences.” The letter said further: 


“The progress of our highly industrial- 
ized society is dependent on its scientific and 
technologic strength. A major portion of the 
technology upon which our industries de- 
pend is encompassed within the combined 
scope of your Societies, and a large portion 
of the professional men contributing to the 
technology and its practice are members of 
one or more of your organizations. It is be- 
cause of the important place in our society 
that you occupy that we are concerning our- 
selves with the choice of a location for your 
new headquarters.” 
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[he signers stated that “the long-range 
interests Ul Lie Sociclics in serving Weal piv 
lessions and lie nation are patamount and 
that 
LIONS 1s Ol controling in portance 

Most indus 


mavinum etlectiveness ol your opera 


Ihe letter went on to say 


tries of the country benefit directly trom 
the technologies included in youl organiza 
tions. We are sure they will contribute gen 
erously to your building tunds if your loca 
tion is chosen on the broad-gauged basis 
suggested. If such a choice is made, a group 
of the undersigned will organize a large na 
tional committee, representing all sections, 
Societies, and a 


ill technologies in your 


vareity ol industries, to conduct a nation 
wide drive for funds.” 

Besides Dr. Kelly, the signers were: J. | 
Bell, Minneapolis, Minn., chairman, Com 
mittee on Finance and Technological Prog 
ress, General Mills, Inc; D. W. Bronk, Wash- 
ington, D. C., president, National Academy 
of Sciences; R. J. Cordiner, New York, N. Y., 
president, General Electric Company; James 
Creese, Philadelphia, Pa., president, Drexel 
Institute of Technology; J. H. Davis, Ho 
boken, N. J., president, Stevens Institute ol 
Technology; L. A. Du Bridge, Pasadena, 
Calif., Institute of 
Fechnology; T. K. 
Ohio, president, Case Institute of 
nology; E. G. Grace, New York, N. Y 
man of the Board, Bethlehem Steel Corpora 
tion; C. H 


president, California 
Cleveland, 


Tech 


chair 


Glennan, 


Greenewalt, Wilmington, Del., 
president, E. I. du Pont de Nemours & Co. 
(Inc.); W. H. Harrison 
New York, N. Y., president, International 
Telephone and Telegraph Corporation. 
Other signers were: L. W. Houston, Troy 
N. Y., president, Rensselaer Polytechnic In 
stitute; F. L. Hovde, Lafayette, Ind., presi 
dent, Purdue University; K. T. Keller, De 
troit, Mich., chairman of the Board, Chrys 
ler Corporation; H. P. Liversidge (since de 
ceased), Philadelphia, Pa., chairman of the 
Board, Philadelphia Electric Company; J. I 
McCaffrey, Chicago, Lll., president, Interna 
tional Harvester Company; A. P. Sloan, J1 
New York, N. Y., chairman of the Board of 
Directors, General Motors 
C. A. Thomas, St. Louis, Mo., president 
Monsanto Chemical Company; M. D. Whit 
aker, Bethlehem, Pa., president, Lehigh 
University; R. E. Wilson, Chicago, III. 
chairman of the Board, Standard Oil Com 
pany of Indiana; J. D. Wright, Cleveland 
Ohio, president, Thompson Products, In 
McKinsey & Company, management con 
sultants, surveyed all factors involved in the 


(since deceased) 


Corporation 


possibilities advanced by the several citic 
and recommended New York, N. Y. In 
report on June 22, 1956, forwarded to the 
governing boards of the Societies, the Spe 
cial Task Committee of Fifteen reviewed the 
considerations involved and urged that 
midtown New York be approved 

It was suggested that if the present site 
proved to be not feasible another location 
in midtown be chosen. The proposal re 
quired approval of each of the Societis 
The final approval was voted recently 

tesides Mr. Barrett, officers 
UET for the next year are: Ist Vice-pre 
dent WwW F. sident 
Westcott & Mapes, Inc.); 2nd Vice-President 
Andrew Fletcher (president, St. Joseph Lead 
Company); Treasurer, J. L. Kopf (president 
Jabez Burns & Sons, Inc.); and Assistant 
Treasurer, G. W. Burpee (Partner, Cover 
dale & Colpitts). 


elected bh 


rFhompson (vice-pre 
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ESPS Wants To Know 


Do the Oldsters Want Jobs? 


W.N. CAREY 


ARE THERE MANY OR FEW retired en 
gineers, or others past 50, able and willing 
to take temporary jobs in engineering? Engi 
neering Societies Personnel Service (ESPS), 
the employment agency lor the engineering 
societies, wants to know Ihe Board of 
Directors of ESPS has asked me to pose the 
question. Being on the retired list myself, 
both from the U,. § 
protessional work, and having served as a 
and chairman of the Board of 


ESPS, the question seems to me well worth 


Army and from active 
member 


trying to answer, 


Ihe current shortage of engineers and 
scientists is a well-known fact. Continuous 
advertising in the newspapers of metropoli 
tan areas and the quarterly combing of our 
campuses emphasize the need for young 
engineers and scientists. The supply does 
not begin to meet the demand for young 
men in these fields. Is the shortage confined 
to the young men, or does it include men in 
the older brackets in industry and Govern 
ment? Is it possible partially to meet today’s 
need for engineers and scientists by tempo 


rary employment of men no longer young 


Mr. Carey is Secretary Emeritus of the American Society 


of Civil Engineers. 


but willing and able to perform the re 
quired tasks? If such men are available and 
employers want them as help 
the task of 
prospective employees together will be un 


dertaken by ESPS. 
It is realized, of 


le mporary 


trying to get employers and 


course, that there are 


deterrents and complications in any at 
tempt to employ older or retired engineers 
even temporarily on routine work. Some of 
the largest companies, whose engineer re 
cruitment eflorts are the most impressive 
simply will not hire engineers or scientists 
Their reasons are where 

! 


permanency in an Organization 18 envisaged 


over 35, sound 
But temporary, day-by-day or week-by-week 
employment of men to help level off peak 
loads need not affect the retirement system 
of a company nor interfere with lines of 
promotion, apprenticeship jobs, and other 
factors vital to employment planned on a 
permanent basis. 

From the viewpoint of the older prospec 
tive employee, the 50-plus man or the Social 
over 65, there are 


Security beneficiary of 


deterrents too. These would tend to dampen 
the desire to take a “by the day or week” 
position as a temporary helper but not an 


integral part of a going organization. Grant 





Eta Kappa 











THE ETA KAPPA NU Jury of Award which selected Dr 





Jury of Award 


J. J. Baruch, vice-president and treasurer 


of Bolt, Beranek and Newman, Cambridge, Mass., as the Outstanding Young Electrical Engineer 
for 1956, and R. B. Seidel, president of Automatic Temperature Control Company, Philadelphia, 
Pa., for honorable mention, was made up of (left to right) M. D. Hooven, electrical engineer, 
Public Service Electric and Gas Company of Newark, N.J., past president of AIEE, chairman of 


the Jury of Award; K. B. McEachron, Jr., 
S 4 


Warren, assistant vice-president of 


Pennsylvania, past president of Eta Kappa Nu; 


undergraduate engineering affairs, 


dean of engineering, Case Institute of Technology 


University of 
J. E. Hobson, former director of Stanford Re- 


search Institute, past president of Eta Kappa Nu; J. W. McRae, president, Sandia Corporation; 
and N. S. Hibsham, secretary of AIEE, past president of Eta Kappa Nu. The meeting was held 
in New York, N.Y., at AIEE Headquarters, October 20, 1956 


Firstitute fctinrties 
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ing the handicaps which exist from the 
viewpoint of both employer and prospective 
older employees, it still seems reasonable 
that some of the shortage of engineers could 
be met by greater use of the older mem 
bers of our profession now unemployed or 
retired 

ESPS does not now know how many of 
such potential employees are available. If 
you are an engineer or scientist over 50, un 
employed or retired, and if you are willing 
and able to take a temporary job, please 
tell ESPS. Send a brief letter to Engineering 
Societies Personnel Service, 8 West 40th St., 
New York 18, N. Y. Just tell us your profes 
sional branch, your specialty, your age, and 
refer to this article, If the response is ade 
numbers, the ESPS Board will 
attempt to work out a plan to bring these 


quate in 


older engineers and scientists together with 
the industries needing them. 

It should be borne in mind, of course, 
that ESPS with offices in New York, N. Y., 
Chicago, IL, Detroit, Mich., and San Fran 
cisco, Calif., continues ready to help any 
engineer or scientist of any age to better 
his position or to obtain one. ESPS also con- 
tinues to try to locate the particular engi 
neer or scientist any specific employer may 
want. These have been the routine tasks of 
FSPS for more than 25 years. The proposal 
discussed here contemplates a special kind 
of placement from a yet unknown number 
of “prospects” 50 plus in years who still de 
sire to help themselves and their profession 
in the work of the nation 


C. A. Adams To Receive 
The Edison Medal for 1956 


The Edison Medal 
AIFF has awarded the Edison Medal for 
1956 to Dr. C. A. Adams (AM ‘94, M "05, 
F ‘18, Member for Life). The presentation 
will take place during the general session 
of the Winter General Meeting, Monday 
afternoon, January 21, 1957, at the Hotel 
Statler, New York, N. Y. 

The citation which will accompany the 
medal reads as follows: 


Committee of the 


“For pioneering achievements in 
the development of alternating 
current electric machinery and in 
electric welding; for vision and 
initiative in the formation of an 
engineering standards organization; 
and for eminence as an educator 


and consulting engineer 


Dr. Adams was born in Cleveland, Ohio 


November 1, 1868. He attended the Case 
School of Applied Science (now the Case 
Institute of Technology) where, for his 
undergraduate years, he was labora- 
tory assistant to A. A. Michelson, re 
nowned physicist. 

His degrees from Case are B. 5. in 1890, 
E. FE. in 1905, and D. Eng. in 1925. He also 
received an honorary degree of D. Eng. 
from Lehigh University in 1938. 

After graduation from Case in 1890, he 
spent a year with the Brush Electric Com- 
pany in Cleveland, Ohio, where he partici 
the design of the first 


four 


pated actively in 
gearless traction motor. 

In 1891, he was appointed instructor in 
Harvard Univer- 
taught for 45 years. His 
present title is Abbot and James Lawrence 
Professor of Engineering and Gordon Mc- 
Kay Professor of Electrical Engineering, 
Emeritus, since 1936 


electrical engineering at 


sity where he 


Dr. Adams early developed a keen inter- 
est in the theory and design of electrical 
machinery and wrote numerous papers in 
that field. Some of those relating to induc 
tion motors are still classics. 

His original analysis of the wave shape 
af alternators is still generally utilized and 
appears in the “Standards Handbook for 
Electrical Engineers.” 

As a consultant, Dr. Adams’ major clients 
American Tool and Machine Com- 
Stone and Webster Company, 
The Warner Sugar Refining Company, The 
American Sugar Refining Company, The 
Boston Edison Company, The Public Serv- 
Gas Company of New 
Jersey, The Okonite Company, Babcock and 
Wilcox Boiler Company, General Electric 
Company, and Budd Company. 

He was a member of the Jury of Awards 
in the Electrical Field for the International 
Exhibition in St. Louis, Mo., in 1904, At 
the same time, he presented two papers at 
the International Electrical Congress taking 
place there, and participated in the found 
ing of the International Electrotechnical 
Commission of which he was a member for 
many years, 

Dr. Adams is one of 35 engineering mem- 
bers of the National Academy of Sciences; 
a Fellow of the American Academy of Arts 
and Sciences, and of the American Physical 
Society; a member of the American Society 
of Civil Engineers; a Fellow of the Ameri- 
can Society of Mechanical Engineers and 
for 20 years a member of its Boiler Code 
Committee. He is a charter member of 
the Electrochemical Society and an early 
member of the Society for the Promotion 
of Engineering Education. He is a member 
of the British Institution of Electrical En- 
gineers and of the Societe Francaise des 
Electriciens. 


were: 


pany The 


ice Electric and 


He was organizer and first president of 
the American Welding Society (AWS), an 
honorary member, and first recipient of its 
Miller Medal. An annual feature of the 
AWS is the Adams Lecture. He is also an 
honorary member of the _ International 
Association and organizer and 
first chairman of the Welding Research 
Council 


Acetylene 


Dr, Adams is a Fellow and past president 
of the AIEE. For 10 years, he was chairman 
or secretary of its Standards Committee. He 
is past chairman of the Edison Medal Com- 
well as of the 


mittee as Committee on 
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Ethics. In 1940, he was awarded the Lamme 
Medal. 

For 15 years, he has been a member of 
the Franklin Institute Committee on Science 
and the Arts which selects the medalists 
for the numerous Institute Medals. 

In 1917, he started a movement for the 
organization of a general engineering Stand 
ards Committee to cover all fields of engi- 
neering. When this committee was organ- 
ized he was the first chairman. As its work 
developed, its name was changed to the 
present American Standards Association 
which covers practically the whole field of 
industrial standards 


AIEE Nominating Committee 
Will Meet in New York, N. Y. 


The AIEE Nominating Committee will 
meet in the Boston Room, Hotel Statler, 
New York, N. Y., 10 a.m., January 21, 1957, 
during the Winter General Meeting of the 
Institute, to nominate candidates for AIEE 
offices to be voted on by the membership in 
the spring of 1957. (See Constitution VI 30, 
$1, 32, 33; Bylaws 27, 28, and Electrical En 
gineering November 1956, page 1038). Rep- 
resentatives receive travel allowance. Alter- 
nates are required to attend only if called 
upon to serve in place of their representa 
tive. Members of the committee are as fol- 
lows: 


Representing the 11 geographical Dis- 

tricts: 

1. E. M. Morecock, 
nology, Rochester, N.Y. 

2. 8. R. Warren, Jr., Univ. of Pennsylvania, 200 
South 83rd St., Philadelphia 4, Pa. 

3. W. A. Clark, American Tel. & Tel. Co., 1% 
Broadway, New York 7, N.Y. 

4. H. C. Sells, Allis-Chalmere Mfg. Co., 
ilton Bank Bldg., Knoxville, Tena. 

5. J. R. North, Commonwealth Associates, Inc., 
E. Washington Ave., Jackson, Mich. 

6. E. B. Fowler, Northwestern Bell 
South 19th St., Omaha 2, Neb. 

7. R. C. Hase, 1823 Telephone Bldg., St. Louis, Mo. 

8. G. T. Harness, University of Southern Californie, 
University Park, Los Angeles 7, Calif. 

9. O. W. Hurd, P.O. Box 247, Kennewick, Wash 

10. G. D. Floyd, Hydro-Electric Power Commission 
of Ontario, Toronto, Ont., Canada. 

11. J. W. Rittenhouse, Hi-Voltage Equipment Ceo., 
4000 East 116th St., Cleveland, Ohio. 


Rochester Institute of Tech- 


702 Hem- 


Tel. Co,, 118 


Alternates for the District Representa- 

tives: 

1. J. C. Hitts, Jackson & Moreland, 
Bldg., Boston 16, Mase. 

2. Hendley Black Westingh 
Office 7-L-38, East Pittsburgh, Pa. 

3. R. W. Gillette, Consolidated Edison Co. of N.Y., 
Inc., 4 Irving Place, New York 3, N.Y. 

4. W. P. Molette, General Electric Co., 700 East 
Franklin St., Richmond 17, Va. 

5. W. M. Ballenger, General Electric Ce., 840 South 
Canal St., Chicago 80, Il. 

6. P. T. Baird, Consumers Public Power District, 
1401 O St., Lincoln, Neb. 

7. S. M. Sharp, Southwestern Gas & Elec. Co., P.O 
Box 1106, Shreveport, La. 

8. P. L. Savage, General Electric Co., 
Vignes St., Los Angeles, Calif. 

9. H. A. Carlberg, General Electric Co., 
Works. Richland, Wash. 

10. D. G. Geiger, Bell Tel. Co. of Canada, 393 Un 
versity Ave., Toronto, Ont., Canada 

11 W. A. Dynes, 312 Lonsdale Ave., Dayton, Ohio 


Park Square 


Electric Corp., 





212 North 


Hanford 


Representing the six technical Divisions: 
8S. Coggeshall, Western Union Tele 
6) Hudson St., New York 13, N.Y. 


Communication—I. 
graph Co., 

General Applicatione—R. L. Octting, 

trie Co., Nela Park, Cleveland 12, Ohio 

Industry—C. N. Clark, Duquesne Light Co., 435 Sixth 
Ave., Pittsburgh 19, Pa. 

Instrumentation—C. F. Savage, Ceneral Electric Co 
570 Lexington Ave., New York 22, N.Y. 


General Elec 
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Pewer—C. T. Hatcher, Consolidated Edison Co., of 
N.Y., Inc., 4 Irving Place, New York 3, N.Y. 

Seience & Electronice—-J. G. Reid, Jr., National Acad 
emy of Sciences, Washington, DC. 


Alternates for Division Representatives: 
Communication—John Meszar, Bell Telephone Lab- 
oratories, Inc., 463 West St., New York, N.Y. 
General Applications—T. C. Johnson, General Elec- 
tric Co., 1 River Road, Schenectady 5, N.Y. 
Industry—H. W. Cory, Allis-Chalmers Mfg. Co., Haw- 
ley Works, Milwaukee, Wis. 

Instrumentation—P. K. McElroy, General Radie Ce. 
275 Massachusetts Ave., Cambridge 39, Mase. 
Power—E. |. Pollard, Elliott Company, Ridgway, Pa. 
Science & Electronice-D. E. Trucksess, Bell Tele- 
phone Laboratories, Inc., 463 West St., New York 

14, N.Y. 


Representing the Board of Directors: 

B. G. Ballard, National Research Council of Can., 
Sussex St., Ottawa, Ont., Canada 

W. R. Browaulee, Southern Services Inc., Birmingham, 
Ala. 

Bradley Coasens, Box 3669—Terminal Annex, Los An- 
geles 54, Calif. 

C. T. Pearce, Westinghouse Electric Corp., 3001 Wal- 
aut St., Philadelphia 4, Pa. 

J. D. Tebo, Bell Telephone Laboratories, Inc., 463 
West St., New York 14, N.Y. 

J. C. Woods, Commonwealth Edison Company, 72 West 
Adams Street, Chicago 90, Il. 


Alternates for Board Representatives: 

J. H. Foote, Commonwealth Associates Inc., 209 E. 
Washington Ave., Jackson, Mich. 

L. M. Robertson, Public Service Co. of Colo., Denver, 
Colo. 

D. I. Cone, 1257 Martin Ave., Palo Alto, Calif. 

M. D. Hooven, Public Service Elec, & Gas Co., 80 
Park Place, Newark 1, N.J. 


The following provisions of the Constitu- 
tion and Bylaws relate to the organization 
and procedures of the Nominating Com- 
mittee. 


Censtitution 


C30. There shall be constituted each year «a Noml- 
nating Committee consisting of one representa- 
tive of each geographical District, elected by its 
executive committee, one representative of each 
technical division elected by the division com- 
mittee, and other members chosen by and from 
the Board of Directors not exceeding in number 
the number of technical divisions; all to be 
selected when and as provided in the Bylaws. 
The Secretary of the Institute shal! be the sec- 
retary of the Nominating Committee, without 
voting power. 

The executive committee of each geographical 
District shall act as a nominating committee of 
the candidate for election as Vice-President of 
that District or for filling a vacancy in such 
office for an unexpired term, whenever @ va- 
cancy occurs, 

The Nominating Committee shall receive such 
suggestions and proposals as any member o1 
group of members may desire to offer, such 
suggestions being sent to the secretary of the 
committee. 

The N ting C shall name, on of 
before January 31 of each year, one or more 
candidates for President, Treasurer, and the 
proper number of Directors, and shall include 
im ite ticket such candidates for Vice-Presidents 
as have been named by the nominating commit. 
tees of the respective geographical Districts, if 
received by the Nominating C i when 
and as provided in the Bylaws; otherwise the 
Nominating Committee shall nominate one or 
more candidates for Vice-President(s) from the 
District(s) concerned. 

Independent nominations may be made by « 
petition of twenty-five (25) or more corporate 
members sent to the Secretary when and as 
provided in the Bylaws; such petitions for the 
nomination of Vice-Presidents shall be signed 
only by members within the District con- 
cerned. 








Bylaws 

B27. The secretary of the Nominating Committee 
shall give the members not less than ten days’ 
notice of the first meeting of the committee. 
which shall be held not later than February 4f 
teenth.© At this meeting, the committee shall 


elect a chairman and shall proceed to make 





* Adopted subject to pending modification of C32. 
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up a ticket of nominees for the offices to be 
filled at the next election. To insure that full 
consideration be given to all suggestions trom 
the general membership, they must be in the 
hands of the secretary of the committee by 
December fifteenth. The nominations as made 
by the Nominating Committee shall be pub 
lished in the March issue of Electrical Engi 
neering, or otherwise mailed to the Institute 
membership sot later than the frst week in 
March. 

Petitions proposing the names of candidates as 
independent nominations for the various offices to 
be filled at the ensuing election, in accord 
ance with C33 (Constitution), must be received by 
the secretary of the Nominating Committee not 
later than March fifteenth of each year, to be 
placed before that committee for the inclusion 
in the ballot such candidates as are eligible 
The candidates shall appear on the ballot, 
grouped alphabetically ander the name of the 
office for candidate, The 
voting in each case shall be restricted to the 
nominees printed on the ballot. The ballet 
shall be mailed to the membership by April 15 


which each is «a 


New AIEE Medal Announced: 
Request Is Made for Nominees 


A new medal has been established in the 
Institute for outstanding achievement in 
electrical engineering education. The first 
gold medal was awarded to Dr, F. E. Ter- 
man during the Fall General Meeting, Oc 
tober 2, 1956, for his many significant con 
tributions to the teaching of electrical 
engineering. 

In accordance with the “Bylaws of the 
Medals Provided from the 
Life Fund,” the award will be based upon 
teaching excellence, ability to inspire stu- 
dents to higher achievements, contributions 
to the teaching of electrical engineering in 
textbooks and in writings on engineering 
education, active participation in the work 
of the professional and educational societies, 
and contributions to teaching and the pro- 
fession through research, engineering 
achievements, and technical papers. 


Members-for 


Conference Papers Open for Discussion 


H. W. Phillips 


Brenner 


K. R. McClymont 





M. E. Talaat 


Conference papers listed below have been accepted for AIEE Transactions 
and are now open for written discussion until January 30. Duplicate double- 
spaced typewritten copies of each discussion should be sent to E. C. Day, Assistant 
Secretary for Technical Papers, American Institute of Electrical Engineers, 
$3 West 39th St., New York 18, N. Y., on or before January 30. 


56-159 An Equitable Method for the Distribution of Power Pool Savings. 
56-707 Flexible Copper Braid for Electric Busses and Connectors. Morris 


56-996 Excitation System Response—A Utility Viewpoint. P. L. 


Ihe Members-ior-Life Fund is derived 
from the dues which Members-for-Life con- 
tinue to pay voluntarily alter becoming 
exempt from further payment in accordance 
with Institute Bylaws. By a vote of the 
Board of Directors, the fund was set aside 
separately to be used for 
rather than for the general purposes of the 
Institute.” In order to administer the ac- 
payments, a Members-for-Life 
Fund Committee was established. Each year 
it makes recommendations to the Board of 


“special purposes 


cumulated 


Directors for its approval on the use of this 
money. 

So far, the fund has been used solely for 
defraying expenses to the Summer General 
Meeting of several district winners of stu 
dent paper competitions However, the fund 
has gradually increased so that it has be 
come possible to sponsor an additional use 
ful project. In considering several proposals, 
the committee’s attention was called to the 
fact that the Institute is noticeably lacking 
in medals and awards by which outstanding 
achievements of members could be recog 
nized More 
over, the Board already has endorsed in 


particularly in special fields 


principle a recommendation that the avail- 
able funds can be used for prizes. Therefore, 
it seemed to the committee that further use 
of the fund to establish one or more medals 
was not only a worthy project, but also one 
meeting aproval of contributors 

In considering the several fields in which 
the award might be made, it was thought 
that the first medal should be awarded in 
the field of electrical engineering education. 
This is an important field and one in which 
the Institute has no specific means of recog 
nizing any outstanding achievements. 

Administration of the award of succeed 
ing medals has been given to the AIEF 
Prize Awards Committee. The Committee 
invites members to submit names of nomi 
nees. Such nominations may be made by 
procuring a nomination form from E. C 
Day, Secretary, Prize Awards Committee, 38 


Dandeno, 





56-1010 Calculation of Windage Noise Power Level in Large Induction Motors. 


56-1013 Synchronizing Out of Phase. A. J. Wood 


Preprints may be purchased at 40¢ each to members, 80¢ each to nonmembers, 
if accompanied by remittance or coupons. Please order by number and send 
remittance to: AIEE Order Department, 33 West 39th St., New York 18, N. Y. 
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W. 59th St., New York 18, N. Y. The form 
should be accompanied by at least two sup- 
porting letters from others who are familiar 
with the accomplishments and the qualifica 
tions of the nominee. It is desirable that at 
least one letter come {rom a former student 
of the nominee, The forms and letters are 
due at headquarters not later than May 1, 
1957, All nominations received last year in 
connection with the award of this medal 
will be considered by the Committee this 
year without further nomination. Supple 
mentary information on these past nomi 
nees may, of course, be forwarded for at 
tachment to the present file on these out 
standing educators in electrical engineering 
education 


1957 Nuclear Congress Names 
General Arrangements Committee 

A committee representing major United 
States engineering and scientific societies 
has been named to handle arrangements for 
the 1957 Nuclear Congress and International 
Atomic Exposition, Philadelphia, Pa 

Ihe National Industrial Conference 
Board and 20 top technical groups, includ 
ing the Engineers Joint Council (EJC), are 
co-operating in the congress, to take place 
in Philadelphia’s Convention Hall, March 
11-15, 1957. 

The committee is now making plans to 
accommodate an overflow attendance far in 
excess of the 1955 Congress in Cleveland 
Ohio. Among the major events are 40 sep 
arate sessions of technical groups, conducted 
by the EJC; a two-day “Atomic Energy for 
Industry” management conference organized 
by the National Industrial Conference 
Board; as well as a two-day “Hot Labora 
tories and Equipment” conference. 

Exhibits at the five day Atomic Exposi 
tion, the committee reports, will be bigger 
and more diversified than ever before. Many 
new firms are exhibiting for the first time 


Space reservations are coming in at a rec 


ord rate to Exposition Headquarters at 117 
South 17th St., Philadelphia 3, Pa. 
Members of the General Arrangements 
Committee and the technical societies to 
which they belong are: G. E. Beggs, ALEE, 
Institute of Radio Engineers (IRE), Leeds & 
Northrup Company, lechnical Events Com 
AIEE representative; W. E. Belcher, 
ji American Society of Mechanical Engi 
ASME), Minneapolis-Honeywell Reg 
, Brown Instrument Division, vice- 
chairman, ASME representative; R. W. Bun- 
tin, ASME, Babcox & Wilcox, chairman, 
Hotel Committee; J. S. Burlew, American 
Chemical Society (ACS), The Franklin In- 
titute, chairman, Printing and Signs Com- 
mittee; H. M. Chance II, Association of 
fron and Steel Engineers (AISE), American 
Society of Civil Engineers (ASCE), United 
chairman, Fi- 
nance Committee; C. 8. Doerr, ASME, So- 
ciety of Automotive Engineers (SAE), The 
kngineers Club of Philadelphia, Engineers 
Club representative; J. H. Ferguson, ASCE, 
Society of American Military Engineers 
(SAME), Federal Housing Pransportation 
Committee, ACSE representative J. V Friel, 
director, International Atomic Exposition; 
I.. R. Gaty, AIEEE, ASME, Pennsylvania So 
Engineers (PSPE) 
Philadelphia Electric Company, chairman, 
General Arrangements Committee; H. F. 
exhibits manager, International 
Atomic Exposition; Howard Gross, American 
Society of Tool Engineers (ASTE), Spring 
Garden Institute, dean—retired; W. F 
Henn, AIEE, General Electric Company, 
Information Committee; T. W. Hopper, 
ASME, PSPE, Day & Zimmermann, Inc. 
chairman, Registration Committee; T. A 
Marshall, Jr. ASME, assistant secretary 
C. C. Peavy, American Institute of Chemi 
al Engineers (AIChE), Houdry Process Com- 
pany, Reception Committee, AIChE repre 
sentative; Mrs. D. M. Shackleford, assistant 
manager, Nuclear Engineering and Science 
Congress: R. L. Smith, American Society for 
Metals (ASM), American Institute of Min 
ing, Metallurgical and Petroleum Engineers 
AIME), The Franklin Institute, AIME rep 


mittee 


necrs 


ulator Co 


Engineers Constructors, 


ciety of Professional 


Grebe, 


























































Courtesy Jules Schick 


MEMBERS of the General Arrangements Committee for the 1957 Nuclear Congress and Inter- 
national Atomic Exposition are (seated, left to right) R. R. Wagstaff, J, S. Burlew, R. L. Smith, 
C. $. Doerr, W. E. Belcher, Jr., Mrs. D. M. Shackleford, L. R. Gaty, Howard Gross, C. C. Peavy, 
G. E. Beggs, T. E. Stieber, R. W. Buntin, (standing, left to right) S. R. Warren, Jr., H. F. Grebe, 
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B. W. Webb, H. M. Chance Ii, J. H. Ferguson, J. V. Friel, T. A. Marshall, Jr., and T. W. Hopper. 
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resentative; IT. E. 
house Electric Corporation, chairman, En 


Stieber, AIEE, Westing- 


tertainment Committee; R. R. Wagstaff, 
PSPE, ALEE, AISE, United Engineers & Con- 
structors, vice-chairman, Information Com- 
mittee; S. R. Warren, Jr., ALEE, vice-presi- 
dent, University of Pennsylvania, chairman, 
Ladies Committee; B. W. Webb, ASME, 
Combustion Engineering, Inc., chairman, 
Publicity Committee. 


Fortescue Fellowship Applicants 
Must File by February 15, 1957 


Funds have been made available for one 
or more Charles LeGeyt Fortescue Fellow- 
ships for 1957-58. The awards are made to 
postgraduate students in the field of elec 
trical engineering who have received their 
baccalaureate degree from a duly recog- 
nized technical school in the United States 
or Canada. The amount of the award is to 
be determined by the committee in charge. 

Candidates for the Charles LeGeyt 
Fortescue Fellowships should file applica- 
tions on the form provided by AIEE so that 
they reach the Chairman of the Fellowship 
Committee by February 15, 1957. Awards 
will be made not later than April 2. Copies 
of the application forms are available at 
accredited colleges or at AIEE Headquar 
ters, 33 West 39th St., New York 18, N. Y. 

The Charles LeGeyt Fortescue Fellowship, 
sponsored by AIEE, was established in 1939 
as a memorial to Charles Fortescue in recog 
nition of his valuable contribution to the 


electric power industry. To this end, the 
Westinghouse Electric Corporation, with 
which Doctor Fortescue was associated 


throughout his professional career, set upa 
trust fund of $25,000 to provide graduate 
fellowships in electrical engineering. 

The successful candidates are selected by 
the AIEE committee which administers the 
fund. In 1956-57, two Scholarships of $2,000 
each were awarded. 

It is intended that candidates shal! pursue 
their studies at accredited engineering 
schools and engage in research problems 
meeting the approval of the Fellowship 
Committee. To be eligible, the student must 
have received a bachelor’s degree from an 
accredited college by the time his work un- 
der the fellowship would begin, provided 
he does not hold or subsequently receive 
any other fellowship which carries a stipend 
greater than the tuition required by the in- 
stitution at which the graduate work is to 
be undertaken 


New York Section Appoints 
W. G. Vieth 1956-57 Treasurer 


W. G. Vieth, of Harrington Park, N. 


has been elected 1956-57 treasurer of the 
AIEE New York Section, according to an 
announcement by W. A. Clark, chairman of 
the Section. With more than 6,000 members 


in New York, northern New Jersey, and 
Long Island, the Section is the largest of 
110 similar units throughout the United 


States and Canada. 


Mr. Vieth is project engineer, develop 
research department, Western 
Company, New 


ment and 


Union Telegraph York, 
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N. Y., with which he has been associated 
since 1927. He holds a degree in electrical 
engineering from New York University. 
Mr. Vieth has been active in Section and 
Institute affairs for many years. He has been 
a member of the Institute’s Winter General 
Meeting eight 
presently is a member of the Smoker Com- 
mittee for the 


Committee for years and 
1957 Meeting He is a past 


chairman of the Section’s Communications 


Division, and was 


program co ordinator for 
the Section last year. He also is a trustee of 
the Engineering Societies Library Board and 


of the Engineering Index 


Richland Section 
Holds Dinner Meeting 


Che new officers of the Richland Section 
took over the reins at a dinner meeting 
October 23, 1956, held at the Desert Inn 
Richland, Wash 

E. J. Barrett, retiring chairman, was pre 
sented with a certificate by Roy Hoffman, 
incoming chairman in appreciation for 
Mr. Barrett’s services as chairman of the 
Richland Section during the past year 

A feature of the meeting was the pres 
entation to W. J]. Dowis by M. M. Ewell, 
Disrict 9 vice-president, of a diploma certi- 
fying Mr transfer to the 
Fellow in the ALEE. 

H. A. Carlberg, vice-chairman of the Sec 
tion, and C. R. Bergdahl, 
mittee chairman, outlined the new program 
for the Richland Section for the coming 
yeal An important part ol the program 
will be the organization of technical dis 
cussion and papers groups in several of the 


Dowis’ grade of 


Pechnical Com 


major fields of interest of the members. It 
is anticipated that the establishment of 
these technical groups will stimulate and 
generally individual member 
participation in the Section program 


strengthen 


Meeting Held by 
District 9 Executive Committee 





The regular meeting of the District 9 
Executive Committee was held in the Board 
Room of Portland General Electric 
pany in Portland, Ore., 
1956 

Vice-President M. M. Ewell presided at 
the meeting which was opened by a general 


Com 
on September 14, 


discussion of the manifold activities of the 
Institute at the national level, including a 
discussion of a proposed location of a new 
engineering center, the current thinking 
relative to unity, the recent changes in the 
organization structure of the Institute, and 
the problems of promoting greater technical 
activity at the section level 

The practice of contributing an addi 
tional $100 for 


continued, This money will be 


student activities will be 
procured 
from the sections on a pro rata basis. The 
student paper contest for the current year 
will be held at Montana State 
Bozeman, Mont 


College in 


Considerable time was given to a discus 
sion of section status, following which the 
Executive Committee endorsed the petition 
of the Vancouver Island Subsection which 
will, when authorized, be known as the 


Victoria Section. Along the same line, the 
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E. J. BARRETT (right), 
retiring chairman of 
the Richland Section, 
receives a certificate 
expressing apprecia- 
tion for his services 
from Roy Hoffman 
(left), incoming chair- 
man, at a_e recent 
Dinner Meeting of 
the Section, 


Executive Committee approved the forma 
tion of an Idaho Section to be comprised of 
the present Boise and Eastern Idaho Sub 
sections, provided that complete agreement 
is reached between all interested parties 

Salt Lake City, Utah, was selected as the 
location for the 1961 Pacific General Meet 
Wash., was recommended 
for the 1963 Pacific General Meeting 

Gray Clifton 


ing, and Spokane 


chairman of the 1957 Pa 
cific General Meeting which will be held in 
Richland, Wash., length 


on the status of arrangements. In this con 


re ported at some 


nection, it was recommended that the Board 
of Directors be invited to hold a meeting 
at Richland rhe 
also authorized to select the district repre 


Richland Section was 


sentative on the Nominating Committee 
Winter General 
Meeting to nominate national officers. 


District 


which will meet at the 


A second Executive Committe 



























































































































































Meeting will be held on Frida Februar 
15, 1957, in Spokane Wash 

Those in attendance were M. M. Ewell 
vice-president Howard \rn ‘ ta 
R. E. Kistler, director; W. J. Wheeler, 
chairman, Montana Section; H. L. Bal 
ecretary-treasurer, Montana Section: ( K 
seitman, chairman Billin Subsection 











( B. Brown 
dent \ I 

land Section; J. G 
Portland Section; E. B. Hedberg, chairman, 
Medtford Subsection r. 


chairman 








ilternate for past vice-presi 











chairman, Port 





Opde nwevyet 























Kirwan, vice-chairman 























Magnusson, 




















Subsection; R. ¢ Hoff 
Richland Section; H. A 
Richland Section 
chairman, Seattle Section 


Fugen 


man, chairman 

















Carlberg, vice-chairman 
C. R. Kingsbury 
FE. M. Lee 
tion: ¢ Ht. Statt 
section; J D. Fox 
tion: S. Ge. Vate 



































secretary-treasurer, Seattle See 




















chairman, Tacoma Sub 

















chairman, Spok ane Sec 





delegate 
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Space 


Flight Discussion 




























































































































DR. H. R. FRIEDRICH (left), chief flight mechanics engineer, Convair-Astronautics, San Diego, Calif., 
explains the possibilities of traveling to Mars or Venus within 15 years to W. B. Freeman (right), 
member of the Program Committee of the San Francisco Section of AIEE. Dr. Friedrich discussed 
the mechanics of space flight before a joint meeting of AIEE and the American Rocket Society 
on November 13 at the University of California, Berkeley 
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OFFICERS of the Marion Subsection of the AIEE, Donald Ruff (second from left), secretary-treasurer, 
and Robert Stanley (right), chairman, discuss the organization of the newly formed subsection 
with J. H. Capps (left), chairman of the parent Fort Wayne Section, and J. H. Foote (second from 


right), vice-president of District 5 


J. A. Davis, chairman, Utah Section; BE. W 
Hendron, secretary-treasurer, Utah Section; 
P. W. Worthen, chairman, Boise Subsection 
M. M 
section; R. B. Carter, Chairman, Vancouver 
Section; G. J. Henrikson, vice-chairman 
Vancouver Section; A, F, Thommasen, chair 
man, Vancouver Island Subsection; R. M 
Gilbert, vice-chairman, AIEI 
Committee; R. E. Durnford, chairman, Dis 
trict 9 Committee on Student Activities 
E. C, Starr, representative 


Dye, chairman, Eastern Idaho Sub 


Membership 


Fechnical Oper 
ations Department; Gray Clifton, chairman 


1957 Pacific 
Section; and H. R 


tion 


General Meeting, Richland 
Hughes, Richland Sec 


James H. McGraw Award 
Presented at NEMA Meeting 


A. A. Berard, president, Ward Leonard 
Electric Company, Mt. Vernon, N. Y., and 
V. R. Tate (M ‘°38), executive vice-presi 
dent, Perfex Corporation, Milwaukee, Wis., 





Fellow Diploma Presented 


VME 
INST 


’ 


Courtesy Anton 


DISTRICT 2 VICE-PRESIDENT C. T. Pearce (left) presented the Fellow diploma to Walter Schaelchlin 
(center) at a meeting of the Washington Section on October 9, 1956, as D. S. Bender (right), 
chairman of the Washington Section, observed the presentation. Mr. Schaelchlin is consulting 
engineer to the Control Division of the Westinghouse Electric Corporation, Buffalo, N. Y. The 
presentation was made at the first fall meeting of the Washington Section at which Mr. Pearce 


was the principal speaker 
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received the James H. McGraw Award, Elec- 
trical Manufacturers Medal and Purse at the 
annual meeting of the National Electrical 
Manufacturers Association (NEMA) in At- 
lantic City, N. J., on November 14, 1956. 


AIEE Subsection 
Formed at Marion, Ind. 


An organizational meeting was held 
Wednesday evening October 10, 1956, to 
form the Marion Subsection of the Fort 
Wayne Section, District 5, of the AIEE. The 
newly formed Subsection was allocated 
Grant, Blackford, Jay, Miami, and Wabash 
counties of Indiana by the parent Fort 
Wayne Section. 

J. H. Capps, chairman of the Fort Wayne 
Section, presided at the meeting at which 
Robert Stanley and Donald Ruff presented 
the formal petition requesting the forma 
tion of the Subsection. Mr. Stanley and Mr. 
Ruff were later appointed chairman and 
secretary-treasurer, respectively, of the Sub- 
section. 

J. H. Foote, vice-president of District 5, 
gave an inspiring talk entitled “Let’s Be 
Professional Engineers.” Mr. Foote was in- 
troduced by C. M. Summers, past vice- 
president of District 5, and member of the 
Fort Wayne Section. 


Paper and Pulp Industry 
Subcommittee Officers Elected 


G. I. Burner, chief electrical engineer of 
The Rust Engineering Company, Pitts- 
burgh, Pa., has been elected chairman of the 
AIEE Subcommitee on Paper and Pulp In- 
dustry. 

Results of the election held by the Exec- 
utive Committee of AIEE were announced 
by S. A. Bobe, retiring Subcommittee chair- 
man. Mr. Bobe is with Westinghouse Elec- 
tric Corporation, Atlanta, Ga. 

Other Subcommittee officers for the 1956- 
57 term include C. H. Hudson, General 
Electric Company, Atlanta, Ga., vice-chair- 
man; and E. K. Murphy, Rayonier, Inc., 
New York, N. Y., secretary. 

The Subcommittee presently is complet- 
ing plans for AIFE’s Annual Paper Industry 
Conference to be held March 28-29, 1957, 
at Georgia Institute of Technology, Atlanta, 
Ga. This conference will be conducted in 
co-operation with the Institute and the local 
AIEE subsection. 

Mr. Burner holds a B.S. degree in E.E. 
from West Virginia University, and is a reg- 
istered professional engineer in the Com- 
monwealth of Pennsylvania. He is a mem- 
ber of the Electrical Engineering Committee 
of the Technical Association of the Pulp 
and Paper Industry. 


Engineering Foundation 
Receives More Research Funds 


Engineering Foundation will be able to 
take on more research projects with the in 
come from a bequest for the benefit of the 
Foundation to United Engineering Trustees, 
Inc., custodian of the Foundation’s funds. 
The bequest of some $425,000 is currently 
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being made available to United Engineering 
rrustees, Inc., from the estate of the late 
E. H. McHenry, civil engineer and railroad 
executive, of Ardmore, Pa 
21, 1931 

In his will, Mr. McHenry provided that 
upon the death of the last beneficiary his 
entire estate should go to United Engineer- 
ing Trustees, Inc., which is empowered to 
pay the net income from it to Engineering 
Foundation for a period of 30 years. The 
will expressly stipulates that Mr. McHenry’s 
gift“... constitute and be kept as a special 
trust fund for the furtherance of research 
in science and engineering .. .” and that it 
be dedicated to the memory of his wife, 
Blanche H. McHenry. At the expiration of 
the 30-year period, the principal of the 
fund held by United Engineering Trustees, 
Inc., may also be applied to Engineering 
Foundation research projects 

A native of Cincinnati, Ohio, Mr. Mc- 
Henry was chief engineer for the Northern 
Pacific and Canadian Pacific railways at 
various stages of his career, and a vice-presi- 
dent in charge of engineering of the New 
York, New Haven and Hartford Railroad. 
rhe electrification of the New Haven road, 
carried out under his direction, was the 
first large-scale undertaking of its kind in 
the United States. He was a member of the 
American Society of Civil Engineers and the 
Engineering Institute of Canada 


, who died August 


COMMITTEE ACTIVITIES 


Editor’s Note: This department has been 
created for the convenience of the various 
AIEE technical committees and wiil include 
brief news reports of committee activities. 
Items for this department, which should be 
as short as possible, should be forwarded to 
R. §. Gardner at AIEE Headquarters, 33 
West 39th Street, New York 18, N.Y. 


Communications Division 


Committee on Wire Communications Sys- 
tems (L. E. Montfort, Chairman, D. T. 
Osgood, Vice-Chairman, ]. R. Hyneman, 
Secretary). Programs for the forthcoming 
Winter General Meeting at New York, N. Y., 
and the Summer Meeting at Montreal, Que., 
Canada, reflect the efforts of this Commit- 
tee to cover the many segments of wire 
communications, both technically and ter- 
ritorially. At the Winter Meeting, one ses- 
sion will be devoted to the new trans 
atlantic telephone cables and will include 
international participation by means of a 
hook-up over the new cables. The Montreal 
meeting, understandably, will treat com 
munication progress in Canada and it is 
inticipated that progress in Europe and 
the operation of Comite Consultatif Inter 
(CCIT) in main 
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taining standardization of transmission fac- 
tors will receive attention. 

The maintenance of communications 
equipment is a being 
viewed more and more seriously by com 
munications administrators. Recognizing 
this, the Communications Division is con- 


subject which is 


sidering a technical conference sponsored by 
AIEE with 
of users of wire and radio communications 


participation by organizations 


which will provide a general airing of this 
subject lo test sentiment, a questionnaire 
was distributed at one session of this divi 
sion at the recent Chicago, HL, meeting 
he responses indicate wide interest, par 
ticularly in new 
and in test methods and equipment. Main 


maintenance techniques 
tenance personnel and their training alse 
ranks high as a subject of interest 


General Applications Division 
Committee on Air Transportation (L. R, 
Larson, Chairman; Peter Duyan, Jr., Vice 
Chairman; D. H. Scott, Secretary). In rec 
ognition of the expanding needs of the 
aviation industry, the Committee on Air 
Transportation has modified its organization 
in two areas. These changes were made to 
design 
guides for missile systems and equipment 
installation and utilization 

The rapid expansion of the missile in 
dustry has emphasized the need of recogni- 
tion of the specific needs in this area. Each 
of the Subcommittees has reviewed the 
problem to be certain that the various 
The Systems 
Subcommittee has organized a Missile Sys- 
tem Working Group to cope with this prob- 
lem. A program is being developed by this 
group to produce guide reports and stand- 
ards to define some of the techniques ap 
plicable to missile design problems. 

Miniaturization of equipment and the 
growth of the numbers of equipment being 
placed increased emphasis on 
effective heat dissipation within and from 
the equipment 
lem, the Subcommittee on Rating of Air- 
borne Electric Apparatus is forming a work- 
ing group to cover this critical specialized 
need through the preparation of guide re- 
ports and standards 


emphasize properly the needs for 


areas are properly covered 


used has 


In recognition of this prob 


industry Division 


Industrial Power Systems Committee (R. H. 
Whaley, Chairman; R. T. Woodruff, Vice- 
Chairman; H. H. Angel, Secretary). The 
Committee on Industrial Systems 
has, after three years, succeeded in publish 
ing material within the scope of the Com 


Power 


mittee as recommended guides to engi 
neers. Both the Red Book, “Electric Power 
Plants,” and 
the Green Book, “Grounding of Industrial 
Power Systems,” are available from AIEE 
Headquarters 

The Red Book, a second edition, consists 


Distribution for Industrial 


of 172 pages of information for electrical 
engineers 
is to bring to the attention of engineers, 


he purpose of this publicatior 


owners, and plant management, the impor 
tant features of well-designed electric dis 
tribution systems that result in satisfactory 
performance of utilization equipment and 
efficient operation of the plant 

Inasmuch as this is not an AIRE standard 
and the recommendations are not manda- 


Institute Activities 


tory or restrictive, it is hopea tna the 
publication will stimulate better planning 
of electrical systems for industrial plants 

A standing committee has been estab 
lished for the continual review of the Red 
Book and it will be 


with the changes and developments in in 


revised accordingly 
dustry 

Book 
the Subcommittee on Industrial Grounding, 
is published as a recommended guide to 
engineers. It is, in effect, an extension of 


The Green which is a report of 


Chapter 5 of the Red Book but is issued 
4s a separate publication because it deals 
exclusively with the problems of grounding 
which is commonly faced by engineers 
The Gray Book, which is the work of 
the Subcommittee on Distribution Systems 
for Commercial Buildings s advanced 
through the efforts of the 70 members who 
have teamed up under the chairmanship 
of this Subcommittee. These specialists will 


text, “Electrical Systems for 


Buildings,” 


produce a 
Commercial 
similar to the Red and Green books 


which will be 
The Industrial Power Systems Commit 
tee is active in developing a standard guide 
for nomenclature on the various types of 
distribution systems 
reactivated 
Characteristics ol 


industrial electrical 
This Committee has recently 
the Subcommittee on 
Loads and is continuing its activities of the 
Subcommittee on Codes and Standards and 
the Pacific Coast Subcommittee 

Technical sessions are being planned for 
the general meetings between now and in 
cluding the Summer Meeting ot 
1957 


General 


Instrumentation Division 


Committee on Flight Test Instrumentation 
(W. S. Pritchett, Chairman; V. R. Boulton 
Vice-Chairman; W. ¢ 
retary) 
mitted by this Committee for Division ap 
proval at its New York, N. ¥ 
This was done because 
the present scope, carried over from Group 
Subcommittee VIII of the former Commit 
tee on Instruments and Measurements, is 


The new scope covers instru 


Brown, Acting Se 


A new statement of scope was sub 


meeting of 
November 9, 1956 


not adequate 


mentation of all bodies in flight. Plans are 


Bimonthly Publications 


Ihe bimonthly publication é 
Llectrontes ipplicat 
Industry, and Power Ipparatu in 


contain the formally reviewed 


cation and 


tems 
approved 
Getreral and District meetings and confer 


numbered papers presented at 


ences. The publications are on an annua! 


subscription basis. In consideration of 


payment of dues, members (exclusive of 


Student members) may receive one of the 


three publications; additional publications 


are offered to members at an annual sub 


scription price of $2.50 each. Nonmembers 


j 


may subscribe on an advance annual sub 


scription basis of $5.00 each (plus 50 cents 


for foreign postage payable in advance in 


¥ ,ortk ‘ r ‘ 


each. Discounts are al 


available, are $1.00 


lowed to libraries, publishers, and subscrip 


tion agencies 


——$— Se 





under way for technical sessions at the Pa 
Meeting in Wash., 
August 24-90, 1957 


cific General Pasco 


Power Division 


Committee on Power 


Generation (Ff. I 





Lawton, Chairman; J. H. Kinghorn, Vice 
hairmar ( } Paulu Secretar I he 
Integrated Control Working Group is cur 
ent fadying the question ot minimum 
protection for boil turbine renerator 
and auxiliaric initially with emphasis on 
the electrical end, Co-operation with the 
ried interests is being developed for joint 
ctlivily Thi work i rapidl assuming 
reater importance than originally antici 
pated because of substantial progre in the 
held of supercritical pressure 

Phe Joint AIEE-American Society of 
Mechanical Engineer ASMI Committee 
on Recommended Specifications for Prime 
Mover Speed Governing Subcommittee ha 
completed if Dentative Recommended 
Specification for the Speed-Go cerning ol 
Internal Combustion Engine -Generator 
Unit It is anticipated that this will even 
tually be made available for trial use imi 
lar to AIEI Nos. 600 and 605 Recom 


mended Specification for Speed -Covernit 


of Steam Turbines and Hydraulic fu 
bine respectively Plan ne being devel 
oped tor a conference session dealing witt 


speed-governing at the 


1957 Fall Meeting 


The Excitation Systems Subcommittee ha 
mac ubstantial progre in the area ot 
relevant definitions and it i anticipated 


cousiderable clarification of the 


contusion 
which has existed in this field will result 

A Working Group of the Hydroelectric 
System Subcommittec Investigating indus 
thrust 


large hydroelectric unit 


try experience with bearings for 
is expected to re 
finding 


port the from it que Hionnaire 


Science and Electronics Division 
Nucleonics Committee (P. N. Ross 
man l S 
Morton 


Chan 
(,ray Vice-Chairman (, \ 
Secretary). The Nucleonics Com 


mittee has devoted much effort to aiding 


Engineers Joint Council (EJC) in planning 
Second be 


Science and Engineering 


the technical program for the 
ucleat Congress 
held in Philadelphia, Pa. on March 
11-16, 1957. It was desired to have 
tial ATEI 
md with the 
mia Radiation 


ichieved 


iw be 


substan 
participation in the congress 
assistance of the Nucleonics 
listrument Committee 
Lynch, Chairmar th has been 


There will be a total of approni 


mately 2O papers presented it the congress 
under Alkl sponsorship im four CSS.ONS 
covering Reactor Plant Operation ind 
Maintenance Reactor Plant [nstrumenta 


tion, Reactor Control and Simulators, and 
Reactor Instrument Development 
In addition to the 


congre paper pro 


ram, the Nucleonics Committee is spon 
Winter Gen 
eral Meeting on the subject of Nuclear Ma 


chines with J. G 


soring a single session at the 


Hutton as chairman 


Dielectric Devices Subcommittee H. Ep 
tein, Chatrman—AIEE;: ( \. Rosen, Char 

IRb) of the Solid State Devices Com 
Diclectric 


mittee The Subcommittee has 


evun essentially full-scale 


activity this 





ear. Its present membership numbers 26 
The three main areas of cognizance, indi- 
cating present and future uses of devices 
include ferroejectric devices, electrophotic 
devices, and devices based upon the forma- 
tion and utilization of electric charged sur- 
face phenomena. Consistent with the com- 
mittee’s scope of activities, three task groups 
one in each of the respective areas, have 
undertaken the task of defining terms for 
devices and usage in the field. 

fhe Subcommittee is sponsoring a ses 
sion at the Winter General Meeting, Janu- 
ary 1957. An attempt is being made to pro 


viam the session in a some what novel 


approach. The Subcommittee is presenting 
a tutorial session on the status of Solid 


State Dielectric Devices, presented as a co 


herent unified series of short talks pre 


sented by the most competent people in 
the specific areas. There is much less asso 
ciation ol author and paper in this session 
than is normally the case, because the aim 
is to present a committee report rather than 

cries of talks on new products and the 
like, The tutorial session will give an up 
to-date status in the field and indications 
of future developments 


The general plan of the Subcommittee’s 





activity 1s Lo provide definitions in the new 
areas within the subcommittee’s cognizance. 
These definitions of 
terms and devices as they are developed in 
the industry. It is also the aim of the Sub- 
committee to technical 
both tutorial in nature and also up-to-date 
reports on the activities in the industry. It 
is the aim that all papers reporting prog 
ress contain only new material which has 


definitions involve 


spor sor sessions 


not been presented previously and that a 
very high standard be maintained on the 
quality of any papers which are presented, 
The Subcommittee has found it extremely 
desirable to hold luncheon committee meet- 
ings. The luncheon meeting allows the sub- 
committee members to get to know each 
other much better and discuss the technical 
matters at a much closer level than is pos- 
sible otherwise. Generally, these luncheon 
national meetings 
sponsored by the parent organizations. 


meetings cone ide with 


The Subcommittee is also involved in the 
planning of a Symposium on Ferroelectric 
Devices to be held in Washington in the 
Spring of 1957 Thi 
cover the latest developments in the ferro 


syviInposium plans to 


electric devices area, and is one of a series 


in which the committee will partake 


AIEE FELLOWS ELECTED 


Board of Directors Meeting, October 5, 1956 


Edward Roche Coulbourn (M '39), engineer 


ing manager, Alabama Power Company 
Birmingham, Ala., has been transferred to 
the grade of Fellow in the AIEKE “. . . for 
his achievements in the design of an ex 
tensive electric 


production, transmission 


and distribution system.” Mr. Coulbourn 


vas born in Birmingham, Ala., May 27, 
1902. He recived a B, S. degree in M. E. 
from the Universiay of Alabama in 192% 
From 1924 to 1925, he was with the Ala 
bama Power Company as an engineer, Ot 
fice of Distribution. During the years 1925 
to 1932, he was employed first by the Dixie 
Construction Company and then by Allied 
Engineers as a distribution engineer. He 
assumed that same position with the Ala 
bama Company in 1982. He was 
engineer 
distribution in 1937, 


Power 


made senior transmission and 
chief electrical engi 
neer in 1946, and engineering manager in 
1951. In his present position he is responsi 
ble for the direction of generation, trans 
mission, and distribution studies required 
for a large and rapidly growing power com 
pany, including administration of electrical 
architectural 


mechanical, structural, and 


engineering. The scope of activities includes 
planning and design of system additions, 
economic comparisons of alternative plans, 
technical methods 


general engineering, 


and standards. Mr. Coulbourn served as 
chairman of the Alabama Section, 1945-44 
and as vice-chairman of the Membership 
District 4, 1951-58. He has 
on the following Institute Commit 
(1948 


Committee of 
served 
tees ‘Transmission and Distribution 


7) and Membership (1951-55). 


Burns Newman Gafford (M '44), professor 


and chairman, department of electrical en 
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gineering, University of Texas, Austin, Lex 
has been transferred to the grade of Fellow 
in the AIEE “. . . for his contributions as 
a teacher and administrator in a University 
and for his promotion of a better under 
~ Pro 
Rogers, Tex., 
1900. He attended the Uni- 
versity of Texas, receiving a B. S. degree in 
E. E. in 1923 and an M. S. degree in E. E. 
in 1928. He began his teaching career at 
the University of Texas in 1923 as an in- 
structor in electrical engineering. He was 


standing of utility power problems. 
fessor Gafford was born in 


December 9, 


1928, associate 
1944. 
He was appointed chaitman of the depart 
ment of electrical engineering in 1945. In 
this position, which he holds at the present 
time, he 


made assistant professor in 


professor in 1939, and professor in 


manages budget and staff assign- 
ments, co-ordinates activities of the depart- 
ment, prepares reports and estimates of 
future growth and requirements, and works 
with the Budget Council—of which he be- 
came a member in 1944—on recommenda 
tions of staff appointments. He also teaches 
During his 


senior and graduate courses. 


career, Professor Gafford has engaged in 
consulting activities as well as teaching. He 
Austin, Tex 

Electrical 


Houston Lighting & Power Co.; 


has worked with the City of 
the City of Robstown, Tex 
Service Co.,; 
and Westinghouse Electric Corporation. In 
1948, he Electric 
Distribution 


organized the annual 


Power Conference sponsored 
by the department of electrical engineering 
and has served as chairman of the planning 
committee since that time. Professor Gaf 
ford is a registered professional engineer in 
the State of 


American Society for 


Texas. He is a member of the 


Engineering Educa 


tion, Tau Beta Pi, and Eta Kappa Nu 
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A. H. Mittag 


John Richard Macintyre (AM 


manager, 


41, M °46), 
engineering, Measure 
ments Laboratory, General Electric Com 
pany, Lynn, Mass., has been transferred to 
the grade of Fellow in the AIEE “ for 
his contributions in the field of instrumen 
tation and control.” Mr. Macintyre was born 
in England, June 29, 1908. He received a 
B. S. degree in E. E. from the University 
1934. In 1936, he began 
his career with the General Electric Com 
pany as an engineer, instrument engineer- 
ing, meter and instrument department Dur- 
ing his many years with the company, he has 
held the following positions in the meter 
and instrument department: design engi 
neer, aircraft instrument engineering; engi 
neer, general engineering; engineer, me 
chanical development section; engineer, 
mechanical development, Meter and Instru 
ment 


advance 


of Michigan in 


Laboratory; supervisor, electrome 
chanical development, Meter and Instru 
ment Laboratory; and senior engineer, elec- 
tromechanical development. In 1955, he 
assumed his present position as manager, 
advance engineering, Measurements Labo 
ratory, where he is responsible for the 
operation of the advance engineering unit 
which develops new instruments and meas 
uring systems. He also provides consultant 
where necessary. Mr. Macintyre 
holds six U. S. patents and is the author 
of several technical papers. He is a mem 
ber of the National Society of Professional 
Engineers and the American Ordnance As 
sociation. He has been very active in the 
Lynn Section of the AIERE, serving as chair 
man, 1953-54. He served as chairman of 
the Trip Committee for the AIEE Summer 
General Meeting in Swampscott, Mass 
1949, and secretary of the Summer Meeting 
in Swampscott, 1955. Mr. Macintyre served 
on the AIEE Feedback 
Committee (1949-57) 


services 


Control Systems 


Charles Judson Miller, Jr. (AM '32, M ‘41), 
research engineer, The Ohio Brass Com 
pany, Barberton, Ohio, has been transferred 
to the grade of Fellow in the AIEE 

for his contributions to the knowledge of 
factors 
ena.” Mr. Miller was born in Cedar Rapid 
Iowa, February 8, 1908. He attended the 
University of California where he received 
the following degrees: B. S., 1931; M. § 
1932; E. E., 1933; and Ph. D., 1935. M1 
Miller joined The Ohio Brass Company in 


influencing high-voltage phenom 


1935 as an electrical engineer, becoming 
development engineer in 1940. From 194] 
to 1946, he served with the U. S. Army Sig 
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J. R. Macintyre 


nal Corps. This period of military service 
was associated with the technical phases ot 
the military quartz crystal program. ‘The 
first year was spent in the Office of the 
Chief Signal Officer in Washington, D. C 
and the remaining time in service was spent 
at the Signal Corps Signal Laboratories at 
Fort Monmouth, N. J. In 1946, Mr. Mil 
ler returned to The Ohio Brass Company 
as consulting engineer and research engi 
neer. In the former position, he has assisted 
the engineering staff on the design of elec 
trical circuits and automatic controls for 
production and tactory testing equipment 
As research engineer, he has been in charge 
of research relative to the flashover prob 
lems of transmission line insulation, and in 
extensive investigations into the radio and 
television interference problems associated 
with high-voltage transmission lines. M1 
Miller is the author of several technical 
articles appearing in AIEEF 
and Electrical World. He is a_ registered 


Transaction 
professional engineer in the State of Ohio 


Albert Herman Mittag (AM ‘14, M ‘40) con 
sulting engineer, General Electric Compan 
Electric 


grade of 


and Fidelity Company, has been 


AIF} 
for his contributions in the field of 


transferred to Fellow in 
power rectification.” Mr, Mittag was born 
in Hankinson, N. Dak., July 25, 1886. He 
received an E. E. degree in 1911 from the 
University of Minnesota, In that same year 
he began his professional career in the 
After 
two years, he transferred to the Student En 


General Electric testing department 
zineers Extension Course in the consulting 
engineering department, From 1914 to 1922 
in the office of Dr. E. F. W 


he was engaged in development engineering 


Alexanderson 
work on electric propulsion of ships. In 
1922, he began work on power applications 
of vacuum tubes which led to the develop 
ment of circuits for the uses of a newly 
developed gas-filled device called a thyra 
tron. He demonstrated its use as a means 
for controlling the speed of a d-c motor by 
controlling the voltage impressed on the 
armature. This led to the development of 
thymotrol, which is in wide use today. In 
1928, he was put in charge of designing 
ind developing a single-phase commutator 
motor for the proposed a-c electrification of 
Railroad. In 1939, he 


became responsible for developing and de 


the Pennsylvania 


signing magnetic firing circuits for ignitron 
rectifiers which were needed for the alumi 
World War If 


months, he had produced a 


num expansion during 
Within a few 


new method of excitation which was first 
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Cc. J. Miller, Jr 


installed on aluminum reduction line in 
1942. From 1942 to 1949, he continued « 
supervise the development and design of 
ignitron firing equipment. In 1949, he was 
placed in charge of development of adjust 
able-speed motor drives and initial work on 
amplistat In 1953, he retired 


after 42 years of active service with the 


regulators, 


General Electric Company and since then 
has been engaged in consulting engineering 
tor General Electric and the Fidelity Elec 
tric Company. Mr. Mittag received two 
Coftin 


Company 


Awards from the General Electri 
the first in 1934 for his work on 
thyratron gun-fire control and the second 
in 1946 for developing and designing the 
magnetic firing circuit for 
fier He holds 55 lt 7 
been the author of several technical articles 
Mr. Mittag is a member of Tau Beta I) 


ignitrom recth 
patents and has 


Kenneth Alva Norton (AM ‘41, M ‘48 
chief, Radio Propagation Engineering Divi 
sion, National Bureau of Standards, Boul 
der, Colo., has been transferred to the grade 
of Fellow in the AIEEE “ for his contri 
butions in the field of radio wave propa 
gation.” Mr. Norton was born in Rockwell 
February 27, 1907. He received 
a B. S. degree in physics from the Univer 


City, lowa 
sity of Chicago in 1928. He spent a short 
time with the Western Electric Company, 
after which, in June 1929, he joined the 
Radio Section of the National 
Standards. From 1934 to 1942, he was with 
the Federal 
as radio engineer 


Sureau ot 


Communications Commission 
From 1942 to 1945, he 
served as assistant director in charge of the 
Propagation Unit for the Ofhee of the 
Chiet Signal Otheer 
the Operational Research Branch, War De 


Propagation Unit of 


partment Following this, he was an opera 
tional analyst in the Army Air Forces, first 
in the Operational Research Section of the 
Fighth Air Theater of 
Operations, and then in the 
Analysis Branch of the War 
From 1945 to 1946, he served in the Ofhiee 
of the Chief Signal Otheer, Radio Propaga 
tion Section, War Department He jomed 
the National Bureau of Standards in 1946 


as a physicist in the Central Radio Propa 


Force, European 
Operational 


Department 


gation Laboratory, where, imitiall he wa 
chief of the Frequency Utilization Researcl 
Section. Then he was made chief of the 
Radio Propagation 
At toulder 


responsibilities are 


Engineering Division 
Laboratories Mi Norton's 
primary tropo pheru 
propagation research and studies of fre 


utilization throughout the radio 


Norton is a Fellow of the 


epucncy 
i“? wy 


spectrum. Mr 
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Courtesy Harris & Ewing 


K. A. Norton 


Institute of Radio 


Physical Soc.ety, and American Association 


Engineers, American 
for the Advancement of Science. He is a 


member of ihe American Mathematical 
Society, Institu’e of Mathematical Statistics, 
American Statistical Association, American 
Geophysical Un'on, and Science Research 
Society of America, He is the author of 
numerous technical reports and published 
papers. Mr. Norton served on the AIEE 
Felevision and Aural Broadcasting Systems 


Committee (1955-57) 


Ronald James Rockwell (M ‘45), vice-presi 
dent and director of engineering, Crosley 
Broadcasting Corporation, Cincinnati, Ohio, 
has been transferred to the grade of Fellow 
in the AIEE “. . . tor his contributions in 
the field of high power radio broadcasting.” 
Mr. Rockwell was born in Omaha, Neb., 
February 5, 1904. He attended Iowa State 
received a B. § 
in E. E. in 1927 and an E. I 
1946. Following graduation, he 


Coilege, where he degree 
degree in 
joined the 
test department of the engineering staff of 
the General Electric Company, Schenectady, 
N. Y., and a few months later was placed 
in charge of the Condenser Microphone 
Laboratory. In 1928, he entered engineering 


consultation work for broadcast stations 
His first project was the design and installa 
tion of Station KTHS, Hot Springs, Ark., 
alter which he was responsible for the de 


sign and installation of Station KLRA, Little 
Rock, Ark 


Ohio, as engineer in charge of audio cir 


In 1930, he went to Cincinnati, 


cuit and speaker development for the Cros 
ley Corporation. He was transferred to the 
Broadcast Division of the organization and 
made director of engineering in 1936. When 
the Broadcasting 


Division was separately 


incorporated as the Crosley Broadcasting 


Corporation, he was made 


vice-president 
and director of engineering, the position 
he holds at the present time. Mr, Rockwell 
holds patents. He was 
chosen to receive the Annual Award of the 
Technical and Scientific 


numerous U. § 


Societies Council 
of Cincinnati for 1955-56. He is a member 
of the Society of Motion Picture and Tele 


vision Engineers, Ohio Society of 


Profes 
sional Engineers, National Society of Pro 
fessional 


America, 


Engineers, Acoustical Society of 
Institute of Physics, 
American Association for the Advancement 
of Science, and Engineering Society of Cin 
cinnati. He is a Fellow of the Institute of 
Radio Engineers. 


American 


Edgar William Robinson (M ‘46), consult- 
ant, Alabama Power Company, Birming- 
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Courtesy J. F. Knox Courtesy Ken Rarick 


E. W. Robinson 


R. J, Rockwell 


ham, Ala., has been transferred to the 
Fellow in the AIEE “, . . for 
his engineering and administrative achieve- 


ments in the design and operation of a 


grade of 


large steam and hydroelectric power util 
ity.” Mr. Robinson was born in Columbus, 
Ohio, December 1, 1889. He received an 
M. E. degree in E, E. in 1911 from Ohio 
State University. After graduation, he went 
Manu- 
facturing Company as an apprentice engi- 
neer. From 1913 to 1919, he was employed 
by E. W. Clark & Company Management 


Corporation as 


to the Westinghouse Electric and 


an electrical engineer and 
assistant chief engineer. He was associated 
with R. A. Dye in electric supply business 
in Chattanooga, Tenn., for one year and 
then returned to E. W. Clark & Company 
1923, he 
joined the Alabama Power Company where 
he served as engineer, assistant superin 
tendent of distribution superintendent of 


Management Corporation. In 


distribution, operating manager, operating 
vice-president and general 
manayer, and director, At Alabama Power 
Company, Mr, Robinson has been responsi 
ble for engineering studies and decisions 
required for the economic expansion and 


vice-president, 


operation of the company. He has directed 
studies of appropriate combinations of hydro 
and steam generating capacity for various 
staves of the company’s development, the 
design of integrated river systems of hydro 
plants and economic construction and op 
eration of interconnections with other com- 
panies. His responsibilities have included 
engineering decisions for the loca- 
characteristics, and 


major 
tion, design of new 
steam-electric and hydroelectric generating 
stations, and the organization of procedures 
and methods for operating the Alabama 
Power Company. In 1955, Mr. Robinson 
became a consultant for the company. He 
is a registered professional engineer in the 
State of Alabama. Mr. Robinson has served 
on the Power Generation Committee (1956 


57). 


William Knox Sonnemann (AM '38, M 43), 
manager of relay engineering, Westinghouse 
Electric Corporation, Newark, N. J., has 
transferred to the grade of Fellow 
in the AIEE “. . . for his contributions to 
design, application of 
protective relays for electric power systems.” 
Mr. Sonnemann was born in Port Lavaca, 
Tex., December 15, 1902. He graduated 
from the University of Texas in 1924 with 
a B. S. degree in E. E. After graduation, he 
spent a year in the Westinghouse Graduate 
Student Training Course. He then worked 


been 


dévelopment, and 


Institute Activities 


W. K. Sonnemann 


4a 


Courtesy Augusta Berns 


E. W. Tipton 


as relay engineer, meter engineering depart- 
ment, Westinghouse Electric Corporation. 
In 1929, he joined the Texas Power & Light 
Company as switchboard designer. From 
1933 to 1935, he served as assistant office 
engineer for the Texas State Highway De- 
partment. In 1936, he returned to Westing- 
house as design engineer, becoming senior 
design engineer in 1941, He was named 
section manager, relay section, engineering 
department in 1952, and manager of engi- 
neering, relay department in 1955. Mr. 
Sonnemann’s contributions in the field of 
protective relaying include the development 
of the variable percentage differential prin- 
ciple, both in theory and in practice. He 
holds 27 U. S. patents and is the author of 
several technical papers that have appeared 
in The Electric Journal, AIEE Transac- 
tions, Westinghouse Engineer, and Electric 
Light and Power. From 1941 to 1947, Mr. 
Sonnemann taught graduate level courses 
in the Westinghouse Graduate Study Pro 
gram in co-operation with Stevens Insti- 
tute, New York University, and Brooklyn 
Polytechnic Institute. Mr. Sonnemann has 
served on the following AIEE Committees 
Relays (1947-57, chairman 1956-57); and 
Power Division (1956-57). 


Earl Walter Tipton (AM ‘28, M °36), section 
manager, Westinghouse Electric Corpora- 
tion, Sharon, Pa., has been transferred to 
the grade of Fellow in the AIEE “. . . for 
his many contributions to the fundamental 
knowledge and the development of trans 
former design.” Mr. Tipton was born in 
Kansas City, Kans., March 2%, 1902. He 
received a B. S. degree in E. E. from the 
University of Kansas in 1925. With the ex- 
ception of a few months in the Westing 
house Student Course and at East Pitts- 
burgh, Pa. Mr. Tipton’s entire 31-year 
career has been spent at the Sharon Plant 
of Westinghouse Electric Corporation. In 
1930, he was placed in charge of a special 
development group in the Power Trans- 
former Division and in 19$1 he was made 
responsible for a development group to 
design a new line of dry type current trans 
formers on the standard part plan. In 
1932, he was appointed section engineer in 
charge of an engineering section for order 
interpretation and design of core form 
distribution and network transformers 
From 1936 to 1941, he served as section 
engineer in charge of large power trans- 
former development where he carried out 
an investigation of high voltage insulation 
for core form transformers. In 1941, he 
assumed his present position as section en- 


ELECTRICAL, ENGINEERING 





gineer in charge of the development group 
of the Network and Power Division. Dur- 
ing his career, Mr. Tipton has written 
technical articles on transformers which 
have been published in Electrical Engineer- 
ing, Electric Journal, and Westinghouse 


Engineer. He has been active in the Sharon 
Section of the AIEE, serving as Program 
Committee chairman, 1946-47; secretary- 
treasurer, 1947-48; and chairman, 1948-49. 
Mr. Tipton is a registered professional en- 
gineer in the State of Pennsylvania. 


AIEE PERSONALITIES 


J. W. Barker (M '26, F '30), chairman of the 
Board and president of the Research Corpo- 
ration, has been elected president of Engi- 
neers Joint Council (EJC) for 1957, and 
®. S. Black (AM ‘34, M ‘44), publisher and 
editor of Electrical World magazine, has 
been elected vice-president of EJC. Dr 
Barker is a graduate of Massachusetts In- 
stitute of Technology (MIT) in electrical 
engineering. He served as professor at MIT 
and at Lehigh University, and later as dean 
ot engineering, Columbia University. He 
left the latter position to serve as special 
assistant to the Secretary of the Navy from 
1941 to 1945. In 1945, he became president 
of the Research Corporation. Dr. Barker 
is a member of the American Association 
for the Advancement of Science, American 
Society of Mechanical Engineers, American 
Society of Chemical Engineers, American In 
stitute of Mining, Metallurgical and Pe 
troleum Engineers, and the American So 
ciety for Engineering Education. Mr. Black, 
born in Bryson City, N. C., is a graduate 
of the University of North Carolina with a 
B. S. degree in E. E. He is also a graduate 
of the National University Law School and 
holder of a masters’ degree in patent law. 
Since 1945, he has been active in various 
capacities with the AIEE, and has also been 
a member of the Board of Directors and 
chairman of the Planning Committee of 
EJC. From 1948 to 1954, he was editor-in 
chief of Electrical World, his previous asso 
ciation being that of assistant to the pres 
ident, Potomac Electrical Power Company, 
Washington, D. C. 


A. V. Loughren (M '56), vice-president in 
charge of research, Hazeltine Corporation, 
Little Neck, N. Y., has joined Airborne In 
struments Laboratories, Inc., Mineola, N. Y., 
as vice-president in charge of research. Mr 
Loughren was born in Rensselaer, N. Y., on 
September 15, 1902. He attended Columbia 
University where he received a B. A. degree 
in 1928 and an E. E. degree in 1925. From 


A. V. Loughren 


JANuaRy 1957 


1925 to 1930, he worked in the Research 
Laboratory of the General Electric Com 
pany, Schenectady, N. Y. In 1950, he joined 
the RCA Manufacturing Company, Cam 
den, N. J., where he remained until 1934 
He then returned to General Electric in the 
radio receiver engineering department ot 
the company, Bridgeport, Conn. In 1936, he 
joined the Hazeltine Corporation. There, 
he served as engineer in charge of tele 
vision development until World War I. He 
then became design supervisor responsible 
for the design of various radar identification 
equipment. Later, he became chief eng) 
neer in charge of civilian and Government 
design work. In 1949, he began to conduct 
a program of work in color television fo 
the firm. He was then made vice-president 
in charge of research for the Hazeltine Cor 
poration and executive vice-president of 
Hazeltine Research, Inc. Mr 
Fellow and junior past president of the In 
stitute of Radio Engineers; a Fellow of 
the Radio Club of America and of the So 
ciety of Motion Picture and Television En 
gineers. 


Loughren is a 


E. S. Lee (AM °20, M ‘28, F '30), editor of 
the General Electric Review, has retired 
after more than 40 years with the General 
Electric Company. Mr. Lee, a past presi 
dent of the AIEE (1948-49), was born in 
Chicago, Ill., on November 19, 1891. He 
attended the University of Illinois where he 
received the B. S. degree in E. E. in 1915 
His M. S. degree in E. E. was obtained 
from College in 1915. Following 
graduation from the University of Illinois, 
Mr. Lee joined General Electric in Sche 
nectady, N. Y., as a student engineer on 
the Test Course. He then became an in 
structor at Union College. During the sum 
mer months, he also served as an engineer 
in what is now the General Engineering 
Laboratory of the General Electric Com 
pany. From June 1916, when he left 
Union, to September 1917, Mr. Lee was a 


Union 


E. S. lee 


Institute Activities 


mechanical expert with the Locomotive 
Stoker Company, Chicago, Lil. After serving 
in the U. S. Army during World War I, he 
returned to General Electric in 1919 as 
division engineer of instruments and meas 
urement in the General Engineering Lab 
oratory. After working as assistant engineer 
and then engineer, Mr. Lee became execu 
tive engineer when the company merged the 
General Engineering and the Consulting 
Laboratories. He continued as head of the 
Laboratory until February 1, 1951, when he 
was appointed editor of the General Elec- 
tric Review. He is a Fellow of the American 
Society of Mechanical senior 
member of the Institute of Radio Engineers 
member of the Instrument Society of Amer 
ica; member of the New York State Society 
ot Professional Engineers and the National 
Society of Professional Engineers; member 
of the American Society for Engineering 
Education; and a past chairman of the En 
gineers’ Council for Professional Develop 


Engineers; 


ment. Mr. Lee is author of numerous pa 
pers, some of which have been presented 
at general of the 
AIEE, and most of which have appeared in 
different technical magazines. He has served 


and district meetings 


on 19 national committees of AIEE, and has 
been chairman of 6 of these for one or more 
years. He has been a member of two co 
ordinating committees and 10 special com 
mittees. He served as AIFF representative 
on the National Research Council, the Engi 
neers Council for Professional Development, 
of which he was chairman from 1944 to 
1946, the United Engineering Trustees, In¢ 

and the American Participating Committee 
for the Sixth International Congress for Ap 
plied Mechanics, held in Paris, France, in 
1946. In addition to serving as director of 
AIFF from 1933-87, and as vice-president 
of District 1, 1940-42, Mr. Lee has been a 
member of the Newcomen Society of Eng 
land—North American Branch 
ican Society for Testing Materials. and the 
American Standards Association 


the Amer 


He is also 
a member of Sigma Xi, Tau Beta Pi, and 
Fta Kappa Nu honor societies and, in Octo 
her 1954, was made an Fminent Member of 
Fta Kappa Nu 


OBITUARIES 


Mortimer Freund (AM ‘07, M ‘12, Member 
fox Life), firm, Eadie 
Freund, and Campbell, Consulting Engi 
neers, died recently. Following his gradua 
tion as an electrical engineer from Colum 
bia University in 1906, Mr. Freund gained 
experience with the Westinghouse Electric 
and Manufacturing Company from 1906 to 
1907. He was next employed at the Brook 
lyn (N. Y¥.) Navy Yard until 1910. He then 
joined the staff of P. R. Moses where he 
was in responsible charge of consulting en 


member of the 


gineering problems. In 1914, he joined with 
) G. Eadie and J. K. Campbell to form the 
Fadie, 
This partnership 
lasted years until his 
death. The firm designed complete utility 
systems for buildings of all types. 


consulting engineering firm of 
Freund, and Campbell 


unchanged for 42 


( harles Rufus Harte (AM ‘i0, M °32, F °46, 
Member for Life), consulting engineer (re 
tired), The Connecticut Company, died 





Mr. Harte was born in 
1870 He 
University 


November 13, 1956 
Marictta 


was graduated 


Ohio, on November &, 
from Columbia 
in 1893 with a degree in civil engineering 
After graduation, he was employed by the 
New York, New Haven and Hartford Rail 
until 1901. He 
joined Stone and Webster in 1901, return 
ing to the New York, New Haven and Hart 
foid Railroad in 1904 as assistant engineer. 
In 1910, he 


pany a construction engineer, 


road where he remained 


joined the Connecticut Com 
remaining 
there during the rest of his career, M1 
the American 


Engineers; an 


Harte was a member of 


Society of Civil honorary 
member of the Connecticut Society of Civil 
Engineers and the American Transit Associ 
ation. He was also active in the American 
(ASA). Mr. Harte 
served on the following AIEEE Committees 
Standards (1923-39); U. S$ 
mittee of the International Electrotechnical 
Commission (1929-31); Standards Council 
ASA (1949-56); and liaison representative on 
Standards Committee (1951-54) 


Standards Association 


National Com 


Arthur Rhode Kaufmann (AM "55), separa 


tions engineer, American ‘Telephone and 
Telegraph Company, died recently at the 
age of 58. Mr 


lil., and was graduated from Purdue Uni 


Kaufmann was born in Olney 


versity in 1920 with a degree in electrical 
After 


the American 


engineering graduation, he joined 


Telephone and ‘Telegraph 
Company and held various assignments in 
equipment extension 


and inventory and costs. At the time 


engineering, plant 
work 
of his death, his responsibilities were in 
connection with telephone revenue separa 
Kaufmann was a U. § 
Navy veteran of World War I and was a 


member of Tau Beta Pi and Eta Kappa Nu 


tion procedures, M1 


Ernest Bruce Morrison (AM ‘45), electrical 
engineer, Oregon Insurance Rating Bureau 
Portland, Ore., died recently. Mr. Morrison 
was born in Okla., on October 
24, 1897. He was graduated from Oregon 
State College in 1920 with a B. § 
in FE. E. After graduation, he joined the 


Oregon Insurance 


Morrison 
degree 
Rating Bureau where he 
remained throughout his career. During his 
many years with the Bureau, some of his 
duties included acting as representative for 
, at the Port 
representing the 
meeting of the Ele« 


Underwriters Laboratories, Inc 
land, Ore., 
Portland office at the 


office, and 


trical Council of Underwriters Laboratories 
He also did considerable city grading work 
which consisted of inspection of the fire 
protection facilities of cities and towns in 
connection with the application of the Na 
tional Board of Fire Underwriters schedule 
for the 
Reference to Their Fire Defences and Physi 
cal Conditions.” M1 


tered professional engineer in the State of 


“Grading of Cities and Towns with 
Morrison was a regis 


Oregon 


George Webster Saathoff (AM ‘08 
F "30, Member for Life) 
neer New York N Y 
we of 72. Mr. Saathoff was born in Litch 
field, Ill. He was 


versity of Illinois in 1906 


M °26 
consulting engi 


died recently at the 


graduated from the Uni 
After a training 
Westinghouse Electric and 
Pittsburgh, Pa., he 
joined the Cities Service Company where 


period with the 


Engineering Company 


he remained for $5 years. He was vice-presi 


9g? 


dent and director of Electric Advisors, Inc., 
Service, until he 
started his own business in 1946. Mr. 
Saathoff was a Fellow of the American 
Society of Mechanical Engineers and a 
member of the Engineers Club of New 
York. 


a subsidiary of Cities 


Arthur Eugene Watson (AM ‘03, M ‘15, 
F '37, Member for Life), Professor Emeritus 
of electrical engineering, Brown University, 
died recently at the age of 91. Prof. Watson 
was born in Providence, R. L., on March 
1, 1866. He received his M. A. and Ph. D. 
degrees from Brown University in 1898 and 
1905. After 
ated with the Thompson-Houston Electric 
Company in Lynn, Mass. When that com 
pany became part of the General Electric 
Company, he continued his work with 
them, transferring to the plant at Schenec- 
tady, N. Y. In 1895, he left to become an 
instructor in physics at Brown, where, suc- 


graduation, he became associ 


cessively, he held the positions of assistant 
professor of physics, assistant professor of 
electrical engineering, and associate profes 
sor of electrical engineering. Prof. Watson 
was the founder of the electrical engineering 
department at Brown. Many of his ideas and 
devices for effective teaching are still in 
use. In 1924, he designed the electrical plant 
for the airship Shenandoah. During the 
early days of the art he wrote several books 
on the construction of electrical machinery. 
Piof. Watson was a member of Sigma Xi, 
Phi Beta Kappa, and the Providence Engi- 
neering Society. He retired from teaching 
in 1938 but continued his active interest in 
the university, students, and engineering. 


MEMBERSHIP 


Recommended for Transfe1 


The Board of Examiners at ite meeting of November 
15 1956 rec 


transter Any objections to these transfers should be 


mmended the following applications for 


filed at once with the secretary of the Institute A 
statement of valid reasons for such objections must be 


furnished ar will I treated a 


ro Grade of Member 


J., chief electrical engineer, Stephens-Adamson 
Co Aurora, Ill 
M., associate prof 


North Dakota State College, Fargo 


acting chairman, elec 


Kansas 


partner, Stover-Andrews & Co., 
or engineer, Florida Power & Light 


engineer, Underwriters Labora 
cago, Ill 
statis ian & assistant 
Detroit, Mich 


president & treasurer, Continental Ele 


mtroller, Detr 


quipment ¢ Cincinnati, O| 

M., electrical engineer, Gilbert Associates 

Reading, Pa. 

| neulting & applicat gineer, West 

hm n 

T Circuit Breaker 

r. A. H., standards engineer, Allen-Bradl 

Milwaukee, Wis 

J er, Westinghouse Electr 

T) ute) «engineer Potomac fF 
Washington, D. ¢ 

gineer, Rural Electrification 

Spokane, Was 

Westinghouse Electric 


I electrical en 
stration 
K ser r engineer 
*ittsburgl 

Westinghouse Flectrix 


leputvy chief & chief scientist, U. §S 
Washington 25, D.C 
Transformer Design, Inc. of 


Milwaukee, Wis 


esearc! 


S., president 


Jooestitute Ictivilies 


Kunkle, R. W., manager ot engineering, A. B. Chance 
Co., Centralia, Mo 

Longley, F. P. ¢ senior engineer, Pacific Tel. & Tel. 
Ce., San Francisco, Cali 

Mabe, J. M., division engineer, Central Power & Light 
Co., Corpus Christi, iex 

Martin, J. W., supery 
Ordnance Laboratory, Silver Spring, Md. 

Martindale, H. C., sales engineer, Westinghouse Electric 
Corp., Spokane, Was 

Mericle, M. H., instructor, electrical engineering dept., 
lowa State College, Ames, lowa 

Muller, J. W., electrical engineer, Western Electric Co., 
New York, N. Y 

Powell, M. J., aircraft electrical systems engineer, Cen 
eral Electric Co., Waynesboro, Va 

Rinclifle, R. G., president, Philadelphia Electric Co., 
Philadelphia, Pa 

Ryan, M. W., assistant electrical engineer, J. G. White 
Engineering Corp., New York, N. Y 

Schmidt, W.:'S., 6 consultant, Monongahela Power 
Co., Fairmont, W. Va 

Settle, A. G., 
Angeles, Calif 

Thibodeau J., manager, research & engineering, 
Ford Co., Ypsilanti, Mict 

Tolbert , project engineer, Pennsylvania Power & 
Light Co., Allentown, Pa 

Wight, L. E., district manager, British Columbia Power 
Commission, Nanaimo, B. ( 

Wittkopf, J. J., major group leader, Autonetics Div. of 
North American Aviation, Inc., Downey, Calif. 

34 to grade of Member 


engineer, | S. Navai 


electrical engineer, Fluor Corp., Los 


Canada, 


Applications for Election 


Applications for admission or re-election to Institute 
membership in the grade of Member have been re 
ceived from the following candidates, and any member 
objecting to election should so notify the Secretary be 
fore January 25, 1957 or March 25, 1957, if the appli 
cant resides outside of the United States, Canada, or 
Mexico 


To Grade of Member 


Anderson, C. H., transmission engineer, New York Tele- 
phone Co., Albany, N. Y. 

Azbell, K. A., chiel engineer, City Power Water & Gas 
Dept., Sheffield, Ala. 

Barnard, C. F., chief engineer, Minnesota Pipe Line 
Co,, St. Paul, Minn. 

Bhatnagar, D. C., technical supervisor, Technical De- 
velopment Establishment, Ministry of Defense, Govt. 
of India Estrela Batteries Lid., P. O. Matunga, 
Bombay, India. 

Delahooke, T. E., engineer, General Electric Co., Erie, 
Pa. 

deWarga, J., technical counselor, Canadian Ceneral 
Electric Co., Peterboro, Ont., Canada 

Dougherty, ¢ , chief engineer, Jersey Central Power 
& Light Co., Asbury Park, N. J 

Dyer, L. C., plant manager, Kelek Co., Norwood, Mass 

Fulmer, J. R., Jr., general manager, Clearfield Electric 
Coop. Inc., Clearfield, Pa 

Gillis, A. J., senior electrical engineer, Metcalf & Eddy, 
Boston, Mase 

Heiner, 5. M., electrical engineer, Amalgamated Sugar 
Co., Ogden, Utah, 

Hochdorf, M mathematician, Tennessee Valley Au 
thority, Chattanooga, Tenn, 

Jaseph, I I 
Memphis, Tenn 

Liu, H. W., electrical engineer, Chemical Construction 
Corp., New York, N. 

Long, V. F 
craft Corp., Palmdale, Calif 

Mulvaney W 
Magnolia Petroleum Co., 

Nelson, K M., division manager, Industrial Control 
Sales, Cutler-Hammer, Inc Milwaukee, Wis 

O'Bryan, H. M., manager, Scientific Liaison, Sylvania 
Electric Products, Inc., N N. Y¥ 

Radio transmission engineer 
& Telegraph Co., Atlanta, Ga 

Richardson, J. S chief electrical engineer 
Bridge Div t S. Steel Corp., Ambridge, Pa 

Riedy, K. K maintenance engineer, S. Steel 
Corp, Munhall, Pa 

Ringger, L. F 
Columbia-Geneva Steel Div., U. § 


design engineer, Rotary Lift Co., 


resident electrical engineer, Northrop Air 
assistant superintendent of utilities, 


Beaumont, Tex. 


Southern Bell 


American 


general supervisor-electrical engineering 

Steel, Provo 

J. (re-election), consulting electrica) engi 

209 W. Fifth St., Aberdeen, Wash 

H., fellow, Chr. Bichelsen Institute, Bergen, 

Dp oject engineer, I I. du Pont de 

Nemours & Ine Aiken, S. € 

Spaeder, ( 1 sctromechanical designer, Ceneral 
Electric Co., Erie, Pa 

Sutton, Ff I electrical engineer 
Bristol, Pa 

Taylor, W. P., engineer, Baltimore Gas & Electric Co 
Baltimore, Md 

Tyrrell, B. W 
Cable Engineering 
Lachine, Que., Canada 

Wagner, V. W., member of technical staff, Bell Tele 
phone Laboratories, New York, N. Y 

Whitehead, M. ¢ engineer, Oklahoma Gas & Electric 
Co., Oklahoma City, Okla 

Yoh, J. W., managing engineer. China Engineering & 
Trading Ce Hong Kong, China 

82 to grade of Member 


Rohm & Haas Co 


assistant superintendent-Communications 


Northern Electric Go. Ltd., 


ELECTRICAL ENGINEERING 



















AIEE in 
Fenn College 


THE FENN COLLEGE AIEE Branch was estab- 
lished in February 1949, shortly after the 
electrical engineering curriculum was approved 
by Engineers Council for Professional Develop- 
ment in 1948. Prof. R. W. Schindler, chairman 
of the department, has served as branch ad- 
viser since its inception. 

Initial membership exceeded 100 because 
of nearly 100 per cent enrollment of upper 
classmen. Present membership, including full- 
time students and a few Evening Division stu- 
dents who are pursuing a nine-year degree 
program while working full time, is down ap- 
proximately two-thirds. prospects 
are that this number will increase because of 
the larger freshman and sophomore classes of 
the past two years 

This fall, the college enrolled its largest en- 
tering class of engineers. The 251 figure ac- 
counted for 60 per cent of the entering class 
and swelled the college's total engineering 
registration to 700, a 20 per cent jump over 
last year. Day Division majors in electrical en- 
gineering number about 125 


However, 
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District 2 Student Chairmen and 


Counselors Meet at Lafayette College 


THE ANNUAL MEETING of the District 
2 Student Activities Committee was held at 
Lafayette College, October 19-20, 1956. After 
the opening remarks by Prof. F. W. Smith, 
counselor, Lafayette College Joint Student 
Branch, as host counselor, the official col- 
lege welcome was extended by Dr. R. C 
Hutchison, president of Lafayette College 
He spoke of the need for physical and ad 
ministrative facilities to cope with modern 
engineering trends, and of the need for 
understanding of social relations and be 
havior among skilled technological men 

C. T. Pearce, vice-president, District 2, in 
his remarks to the members of the meeting 
spoke of the ways in which the aims and ob 
jectives of the AIEE can be 
rhese include rules and procedures, and the 


accomplished 


airing of problems in conferences, such as 
this annual meeting of Counselors and Stu 
dent Chairmen 

Ihe assembly was informed by W. B 
Morton, chairman ATE! 
Student Branches, of a resolution passed by 
the Board of Directors which states that the 
Student 
member of the AIEI 


Committee on 


tranch Chairman must now be a 
The fact that the Stu 
dent Activities Committee has now become 
a part of the Professional Development and 
Recognition Department of the AIEE was 
also mentioned by Mr. Morton. 

At the meeting of Student 
Donald Haring, chairman, 


Chairman, 
Joint Student 


Branch of the AIEE and Institute of Radio 
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Engineers (IRE), Lafayette College, pre 
sided. 

L. L. Nonemaker, vice-chairman, Commit 
tee on Student Branches, called the student 
chairmen’s attention to the student section 
in Electrical 
booklet, “College Year,” and the “Student 


Branch Manual.” He reminded the meeting 


Engineering magazine, the 


that it was the comments of students, to the 
Student 
helped in formulating these publications, 


Committee of Activities, which 

and they will grow only if the student mem 

bers take an active interest in them 
Fdward Com 


mittee on Student Activities, Lehigh Valle 


Winklespecht, chairman 


section, spoke on two important subject 
student prize papers and group dynamics 
Regarding student 
Winklespecht first 
Chairmen meeting of the first 


prize paper Mr 


reminded the Student 
ind second 
branch prizes available. The first place win 
ner receives $10 1 certificate, and an ex 
pense paid trip with his Counselor to the 
District Prize 


winner \ ill receive a certificat 


Paper Competition. The sec 
ond place 
In order to make a more equitable prize 
for second and third place winners, change 
have been made in the prizes for District 
Competition. The first prize winner will 
receive $25 and a certificate, plus an oppor 
tunity to go to the Summer General Meet 
ing in Montreal, Oue., Canada; second prize 
winner will receive $25 and a certificate 


and third prize winner will receive $15 and 
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i certificate. In addition, the first three di 


trict prize paper winners will receive an all 
ex pense paid two-day inspection trip to the 
Westinghouse Electric Corporation plant 
Saltimore, Md. The winner of the Nationa 
Prize Paper Contest receives $100. ‘These 
incentives were added in the hope of greate: 
participation in prize paper competition b 
the student members 

Mr. Winklespecht then introduced to the 
assemblage a new concept in the method of 
Student Branch 


which should result in greater 


conducting a meetin 
participation 
by students at a meeting. This 


called 
“How to Run a Group-Dynamics Meeting 


concept ! 
‘Group Dynamics and copies of 
can be obtained by writing to the District 2 
Secretary. An experimental Group Dynamic 
meeting was set up among the tuden 
chairmen with successful results 

At the Counselors Meeting 
by Prof. F. W 


introduced to the change 


presided ove 
Smith, the. counselors were 
in the prize paper 
iwards by Prof. Thorstein Larsen, chairman 
on Student Activitic District 2 
District 2, is 
meeting that the 


Committee 
D. R 
formed the 


joone, secretar 
chairman ¢ 
Activities mu 
be a counselor. At this session, Prof. F. W 
Smith of 


chairman of the District 


the Committee on Student 


Lafayette College was elected 
Committee or 
lent Activities for the term from Augu 
1, 1957 to August 1, 1958 

It was decided that the next ann 


ing of Student Chairmen and Counselor 


< 
sft 


ual mee 


ll take place in the Fall of 1957 at 
Swarthmore College with Prof. ¢ ,arns a 
vice-chairman, District Committee on Stu 


dent Activities: and the following year, 1958 
ut Pittsburgh University. The District Prize 


Paper Competition will be held at Villano 
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THE COUNSELORS and Student Chairmen of District 2 held their meeting at Lafayette College, 
October 19-20, 1956. The group is shown in front of the Alumni Hall of Engineering. 


University in the Spring of 1957 with Prot 
J Clothier as vice-chairman, District Com 
Student Activities; in 1958 at 


Delaware University; and in 1959 at Prince 


mittee on 


ton University 

With the conclusion of the morning ses 
sions, the members of the conference 
lunch at the Forks 
Township Volunteer Fire Company and an 
inspection trip of the Martin's Creek Power 
Plant as guests of the Pennsylvania Powe! 


boarded a bus for a 


and Light Company. 

The annual dinner was held at Hogg Hall 
on the Campus. The 
speakers for the dinner were N, S, Hibsh- 
man, secretary, AIEE, who spoke on the 


Lafayette College 


obligations and responsibilities of electrical 
engineering students to the electrical engi 
neering profession; and Dr. W. E. Brown, 
language department head, Lafayette Col 
lege, whose talk on the Soviet Union was 
accompanied by color slides taken in the 
USS.R, 

The final General Session was held Sat 
urday morning, October 20, 1956. W. B 
Morton informed the assembly that ques 
tions to Electrical Engineering magazine 
must be sent in at least five weeks in ad 
vance of the publishing date. He also spoke 
of the purpose of the AIEE members as 
dedicating themselves to the advance of arts 
and sciences as well as to the engineer's 
professional development. 

C. T. Pearce advised the assembly that the 
Student Branch’s nomination for Counselor 
should be sent to his office by March 1. He 
stated that this was a nomination, not an 
election, and the nominee must be a cor- 
porate member of the AIEE. 

The annual meeting was adjourned at 11 
a.m., October 20, 1956. 
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9 Fellowships Awarded to 
Graduate Students by RCA 


Nine university graduate students from 
New York, New Jersey, Connecticut, Illinois, 
Florida, and Wisconsin have received Radio 
Corporation of America (RCA) Fellowships 
for advanced studies in engineering and 
dramatic arts during the 1956-57 academic 
year, it was announced by Dr. C, B. Jolliffe, 
vice-president and technical director, RCA, 
These fellowships, with grants totaling $31, 
500, represent one phase of RCA’s aid-to- 
education program which is now entering 
its 12th year. 

Dr. Jolliffe, who is chairman of the RCA 
Education Committee, said that the purpose 
of the fellowships is to provide assistance 
.or graduate students, at designated uni- 
versities, who display outstanding ability in 
the sciences and arts related to the elec- 
tronics industry. He added that more than 
110 students have received the awards since 
1947, when RCA Fellowships were inaugu- 
rated. 

The annual grant of each RCA Fellow- 
ship is approximately $3,500. It includes 
full tuition costs, $2,100 toward the stu- 
dent's living expenses, and $750 as an un- 
restricted gift to the university attended by 
the RCA Fellow. 

Seven of the fellowships are awarded for 
graduate study and research in physics, 
electrical engineering, and engineering 


physics. —Two RCA-NBC Fellowships are 
awarded jointly by RCA and the National 
Broadcasting Company (NBC) for advance 
work in dramatic arts. 

The recipients of RCA Fellowships and 
RCA-NBC Fellowships 


include graduate 
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students enrolled at New York University, 
Columbia University, California Institute of 
Technology, Cornell University, University 
of Illinois, Princeton University, Rutgers 
University, Carnegie Institute of Tech- 
nology, and Yale University. 


Data Processing Center 
Established at UCLA by IBM 





Establishment of the world’s first uni- 
versity computer center devoted to the study 
of complicated business management prob- 
lems has been announced by the University 
of California at Los Angeles (UCLA) and 
International Business Machines Corpora- 
tion (IBM). 

Called the Western Data Processing Cen- 
ter, it will be located on the UCLA campus 
but will be used by business researchers and 
students from colleges and universities in 11 
western states. This project is a major step 
toward solving the growing shortage of 
business analysts schooled in the use of elec- 
tronic computers, 

The new center was made possible by a 
multimillion dollar gift from IBM, includ- 
ing the use of a 705 electronic data proc- 
essing machine, a giant digital computer 
designed especially for business data and 
management problems. 

The computer will be housed in its own 
research building, half the cost of which 
will be contributed by IBM. 

The announcement was made by Presi- 
dent R. G. Sproul of the University of Cali- 
fornia; Chancellor R. B. Allen of UCLA; 
and T. J. Watson, Jr., IBM president. 

President Sproul described the new center 
as part of a program to establish two major 
computing centers of different types at the 
University’s Berkeley and Los Angeles cam- 
puses to serve the rapidly growing needs of 
California and the West generally. The 
Berkeley center—heart of which is an IBM 
701 computer—will be devoted chiefly to 
scientific problems. 

Chancellor Allen announced that a num. 
ber of colleges and universities in the West- 
ern states already have signified their inten- 
tions to become participating members in 
the educational and research center. Repre- 
sentatives of these institutions met at UCLA 
on November 19 to discuss how the com- 
puter’s available time can best be utilized 
on a co-operative basis. 

“This new research facility,” Dr. Allen 
added, “will be used to speed the develop- 
ment of a vast new profession of business 
managers trained to use new techniques 
made possible by electronic computers.” 

Dr. C. C. Hurd, director of data process- 
ing machines for IBM, predicted that more 
than 10,000 large-scale digital computers 
will be in operation in the United States 
by 1966, and that more than 170,000 pro- 
fessionals must be trained to run them. 

“That is a professional group larger than 
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the American Medical Association,” he 
pointed out, “and we have less than a 
decade to build it up.” 

According to Dr. Hurd, the computer spe 
cialists must be educated to analyze business 
problems and translate them into machine 
language. They must gain a_ thorough 
knowledge of business organization, the art 
of decision-making, and of “how to think” 
on a computer. 

The IBM 705 is capable of making 240,- 
000 “decisions” in terms of true and false 
answers in 60 seconds. Engineered to handle 
business data, it can rapidly distill millions 
of figure-facts to determine the prime loca- 
tion for a retail store; simulate the complete 
operation of an oil refinery; handle a huge 
billing operation in minutes; furnish inven- 
tory and production control reports; or 
make up a 50,000-man payroll with millions 
of deductions. 

The new Western Data Processing Center 
will be used to teach students how to apply 
advanced electronic computing methods to 
the most complex manufacturing and dis 
tribution problems faced by modern busi 
ness management. 

An advisory committee of representative 
from participating colleges will be forme: 
to establish priorities for problems sub 
mitted to the 705. This committee will con 
sider educational and scientific studies «as 
well as business problems. 

Dr. Allen said a full-time director of the 
center will be appointed soon and will work 
directly with the advisory committee. 

IBM will install the machine and will 
contribute to the cost of maintaining it. The 
company will also make a substantial grant 
to support computer research assistants se 
lected from graduate schools of western 
colleges and business schools accredited bv 
the National Association of Collegiate 
Schools of Business. 

These young research assistants will have 
engincerity 
mathematics After 
training at the UCLA center, they will be 


college degrees in accounting 
logic, or the sciences 


able to teach electronic data 


courses at their own schools. 


processing 


$5,000 Offered for Designs 
by Engineering Undergraduates 


The James F. Lincoln Arc Welding Foun 
dation of Cleveland, Ohio, has announced 
the 10th in its series of design competitions 
for college engineering undergraduates. The 
Foundation is offering $5,000 in cash awards 
to students and in scholarship funds to 
schools for undergraduate mechanical or 
structural designs in which arc welding is 
used. Actually, two separate competitions 
are offered, one in mechanical and one in 
structural designs. A total of 46 awards will 
be made, the highest being $1,250. Winners 
and their schools also receive national pro- 
fessional recognition 
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Any resident college engineering under 
graduate may compete by entering a design 
for a machine, machine part, structure, or 
structural part which makes a significant 
use of arc welding. Rules booklets are avail 
able free from The James F. Lincoln Are 
Welding Foundation, Cleveland 17, Ohio. 


Pratt Institute Announces 
New Engineering Curriculum 


W. E. Wilson, dean of the Engineering 
School of Pratt Institute, has announced a 
new curriculum in engineering. Department 
heads have agreed on a common two-year 
curriculum for electrical, mechanical, indus 
trial, and chemical engineering. Emphasis 
will be on mathematics and science without 
specialization, except for a minor amount 
in the junior and senior years. The advan 


tages of this new system are as follows. Stu 
dents, who usually are unequipped to de- 
cide their field of specialization in the first 
year of college, will not have to make up 
their minds for two years. Instructors can 
teach full sections instead of small sections 
with a resultant economy in teaching costs 
which will permit hiring the best men 
Eventually, all basic 
courses will be taught in one department 
The third, fourth, and first graduate years 
will be taught by specialists, and a very 
much better grade of student will be pre 
pared to enter the specialized department 


engineering science 


Commenting on the new curriculum, Dr 
Wilson also expressed his anticipation that 
five highly competent men will be added to 
the teaching staff of the Engineering School 
each year for five years, and that the school’s 
enrollment within the same period will rise 
to 600 students and 100 


graduate students 


undergraduate 





An Electrical Engineer in Education 





Walters 
W. C. DuVALL (AM '17, M ‘20, F '38, Mem- 
ber for Life), professor and head of the de- 


Courtesy F.C 


partment of electrical University 


of Colorado, Boulder, Colo 


engineering, 


“Membership in the AIEE has meant a 
creat as an 
educator. First of all, it stands for all the 
fine things in a noble profession. It is, so to 
speak, the guiding light that lights up the 
paths of professional dignity, professional 


deal to me, individually and 


progress, and_ inspiration The AIEF 
through its many committees, its Winter 
General Meeting, Summer General Meet 
ing, the District Meetings, and Sectior 


Meetings, affords one the opportunity to 


meet on a common footing the real leaders 
in the electrical engineering field. To me it 


‘ ! ' 


has been a satisfaction and rea! 


great 
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spiratiion to have known such giants as C, P 
Steinmetz, M. I. Pupin, B. G 


Scott, and many others who have passed on 


Lamme, C. F 


This pleasure and profit could never have 
been enjoyed except through the activities 
of the AIRE 
yreat Institute and I am most proud to be 
iffiliated with both.” 

Mr. DuVall 
Colorado where he 
in E.F. in 1912 and an E.F 
He began his teaching career at the Uni 


It is a great profession, and a 


attended the University of 
received a BS. degree 

degree in 1922 
versity of Pennsylvania, serving as instructor 
from 1915 to 1917 and as associate professor 
of electrical engineering from 1917 to 1919 
He assumed this same position at the Uni 
1919. He was ap 


pointed professor of electrical engineering 


versity of Colorado in 
in 1922 and head of the department of ele« 
1941. He 


positions at the present time. In 


holds these 
1956, he 


During his 


trical engineering in 


was named Professor Emeritus 


career, Mr. DuVall has also worked for the 
Fairbanks Morse Electrical Manufacturing 
Company, Bell Telephone Company, and 


Southern California Fdison Company 

Mr. DuVall’s activities in the AIFF. begar 
when he was elected secretary of his student 
branch in 1911. He has served as chairman 
of the Denver Section and as some commit 
1919. He 


vas a member of the Convention Committee 


tee member of the Section since 


when the Summer Convention was held in 


Denver, Colo., in 1927. He served for 10 
student counselor for the University 
of Coloracde 


of District 6 


ears As 
Branch, and as vice-president 
1949-51. Mr 
AIFF 


recent being the Committee 


DuVall has been 
a member of many national commit 
ces the 


on Fthic 


most 


ind Committee on Research 
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40 COUNSELORS, student chairmen, and other AIEE student officers representing 15 colleges in 
District 1 attended the fall student activities meeting at Worcester Polytechnic Institute. 


Northeastern District Holds nology, the University of Massachusetts, the 
Student Activities Conference University of New Hampshire, Northeastern 
University, Norwich University, Rensselaer 
Polytechnic . Institute, the University ol 
The branch counselors and student chair Rhode Island, Tufts University, Worcester 
men from 15 colleges in District | held their Polytechnic Institute, Yale University, and 
fist fall meeting on October 26, 1956, at the the affiliate branches at New Bedford Insti 
Worcester Polytechnic Institute (WPI) tute of Technology and Bradford Durfee 
Worcester, Mas The branches represented Pechnical Institute 
by their counselors and student chairmen Vice-President D. E. Garr addressed the 
ere Clarkson College of Technology, the conference after which Prof. W. R. Grogan 
University of Connecticut, the University of of WPI, conference chairman and chairman 
Maine, Massachusetts Institute of Tech of Student Activities in District 1, reported 


|. B. JOHNSON (center), member of the GE analytical engineering section, Schenectady, N.Y., is 
shown with M. D. Hooven (left), electrical engineer for PSE&G of Newark, N.J., and recent past 
president of the AIEE, and H. K. Sels, transmission and distribution engineer for PSE&G, at the 
opening session of a 30-week Power Systems Engineering Course the New Jersey utility has set 
up for its engineers. 
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on an, address given by Student Activities 
Chairman W. B. Morton at the San Fran- 
cisco, Calif., meeting last summer. 

Ihe agenda included discussion of branch 
administration, district organization, AIEE 
publications, the prize paper competition, 
and the over-all problem of increasing 
student interest in the branches 


EER Announces 
Annual Scholarship 


Ihe creation of a $2,000 annual scholar- 
ship for students of electrical enginecring 
specializing in electronics has been an- 
nounced by the Electronic Engineering 
Representatives (EER). 

Ihe purpose of the scholarship, accord- 
ing to EER president, Robert Asen, is to 
emphasize the vital and valuable services 
that sales representation and field engineer- 
ing perform in the electronic community; 
and also to dramatize the advantages of an 
electronic field engineering career to young 
men interested in this science. 

rhe EER scholarship is to be divided 
equally between a college in the territory 
served by the EER and a student who, in 
the opinion of the faculty, best deserves its 
benefits. For the 1957-58 academic year, the 
scholarship will be awarded to a student at 
New York University’s College of Engineer 
ing 

he Electronic Engineering Representa 
tives are an affiliation of independent field 
engineers and manufacturers’ representa 
tives. They are Burlingame Associates, Ltd 
Gawler-Knoop Company; G. Curtis Engel 
and Associates, Inc.; RMC Associates: and 
I. E. Robinson Company 


PSE&G Sets Up Course 
in Power Systems Engineering 


Recognizing the continuing need for 
more highly trained technical personnel 
the Public Service Electric and Gas Com 
pany (PSE&G) of Newark, N.J., has begun 
a 530-week Power Systems Engineering 
Course for its engineers. 

It is patterned after a similar course of- 
fered to a selected number of utility engi 
neers by the General Electric Company 
(GE), according to H. K. Sels, transmission 
and distribution engineer of the company 

Instructors are men who have attended 
the General Electric course at Schenectady, 
N.Y. 

The course, which meets weekly, got 
under way September 26, 1956, and will 
end May 1, 1957. It will include classroom 
instruction, seminars, and inspection trips. 

The classroom instruction will consist 
of lectures in four fundamental power 
systems subjects: advanced circuit analysis 
and operational methods, power system 
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analysis, protective relaying, and surge phe 
nomena. 

Inspection trips will be made to nearby 
switchgear and works, substations 
switching stations, and generating stations 

Guest 


meter 


authorities representing several 
electrical manufacturing firms and neigh- 
boring utilities will take part in seminars 
and informal discussions on such subjects 
as the subtransmission system, automatic 
load control, and transmission system de- 
sign. 

The size of the group taking the first 
course has been limited to 15, Subsequent 
classes may be somewhat larger. 

Mr. Sels; M. D 
neer for PSEXG and recent past president 
of the AIRE; and I. B 
of the GE 


addressed the opening session of the course 


Hooven, electrical engi 


Johnson, member 
analytical engineering section 

Mr. Johnson stated that it represented the 
first time any company participating in the 
GE course has set up the course in entirety 


to teach it to its own employees 


University of Rochester Will 
Expand Division of Engineering 


The University of Rochester announced 
that it will expand its Division of Engineer 
ing by adding a four-year undergraduate 
program in electrical engineering beginning 
September 1957. Students also will have the 
option of a five-year course in which they 
may obtain both a B.S. degree in E.E. and a 
B.A. degree with a major in a liberal arts 
field. 

The university has conducted both unde 
graduate and graduate programs for over 40 
years in mechanical and chemical engineer- 
ing and, in 1952, introduced a graduate 
program leading to the Ph.D. degree in the 
latter field. During the fall of 1956, the 
graduate school 


began a master’s degree 


program in electrical engineering under 
which practicing engineers may study for 
their advanced degree in evening classes in 
the University School of Liberal and Ap 
plied Studies. 

The new course in electrical engineering 
is being undertaken as a major development 
of its engineering education and in response 
to the local and national needs of industry 
in the new age of automation and elec 
tronics, it was stated by Dr. L. D 
chairman of the Division of 
and professor of 


Conta 
Engineering 
mechanical engineering 
The addition of electrical engineering to the 
programs in mechanical and chemical engi 
neering will strengthen the teaching and re 
search activities of the entire Division and 
also the research of other science depart 
ments, such as optics, physics, medicine, and 
psychology, which are increasingly depend 


ent on electrical 


engineers. Dr. 
pointed out that automatic 


Conta 
controls and 
electrical measuring techniques are being 
used more and more in these research fields 
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Grant of $1 Million 
Given to University of California 


J. J. Hopkins, chairman of the board and 
president of General Dynamics Corporation 
has announced that the corporation made a 
grant of $1 million to the University ot 
California to assist in the expansion of the 
University’s La Jolla, Calif., campus to pro 
vide for a graduate program in science and 
technology. 

The corporation’s Convair and General 
Atomic Divisions have headquarters in San 
Diego, Stromberg-Carlson 
Division has established its charactron tube 
plant there. The Regents olf the University 
approved the expansion of the La Jolla 


Calif and the 


campus on August 24, A special municipal 
election in San Diego June 5 made available 
ity-owned land adjacent to Scripps Institu 
tion of Oceanography at La Jolla for the 
proposed center of research and teaching 

long fol 
lowed with interest the cultural and scien 
tific achievements of the University of Cali- 
fornia,” Mr. Hopkins said in making the 


innouncement. “I have become increasingly 


\s a graduate I have, of course, 


aware of the need to expand existing cen 
ters of advanced learning in the United 
States, and to create new centers. It is, I 
believe, fundamental to the cultural and 
economic welfare of the nation, and vitally 
necessary fo our 


defense that we train 


reater numbers ot first-rate scientists ca 
pable of undertaking advanced research ¢ 
the frontiers of physical knowledge 
President Dr. R. G 


Hopkins stated that this $1 million 


University 
and Mt 


grant and its acceptance by the Universit 


Sproul 


was a recognition ot the essential interce 
pendence of modern American industry and 
universities. They hoped this pattern would 
set a trend for future university-mdustry 
relationships, resulting in a definite step 
toward scientitiy 


solving the manpowe 


shortage 


ATEE-IRE Student Branch 


at Detroit Visits Power Plant 


The joint Student Branch of ALEE-Insti 
IRE) at the Uni 
Mich., opened 
its fall activities with a field trip to St. Clair 
Mich Clau 
Plant of the Detroit Edison Company. ‘The 


tute of Radio Engineers 
versity of Detroit in Detroit 
to inspect the new St Powe! 
trip included a tour through the plant, a 
luncheon, and a talk on the electric powe 
industry. Eighty members participated 

At the next meeting, the officers decide 
to have a “change of pace” from technica 
Vernier of Manley, 
Bennett, and Company, as 


subjects and invited J. I 
the guest speaker 
to talk on stocks and bonds. The meeting 


was well attended and left the membership 





New Bedford Students Receive Awards 


TWO AWARDS were presented at the first annual dinner meeting of the Student Affiliate Branch 
of the New Bedford Institute of Textiles and Technology on October 22, 1956. E. E. Linden 
(right), chairman of the Providence Section, presents the Northeastern District Membership Award 
to Daniel Morrison (second from right), Branch chairman. Prof. Lenine Gonsalves (left), Student 
Branch counselor, presents an award for outstanding leadership and service to Joseph Costa 
(second from left), electrical engineering senior, Dr. J. E. Foster (center), president of the school, 


was an interested spectator. 
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with a new interest in the world of finance 

The guest speaker for the last meeting, on 
October 24, was L. R. Poker of the Allis 
Chalmers Manufacturing Company. Wit 
the aid of slides, he gave a very interesting 
talk on switchgear. 

The Student Branch has laid great plans 
for the future months, Among them is the 
presentation of two half-hour television pro 
grams on Channel 56, a uhf educational 
channel operated by the University. There 
is also a trip planned to General Electric's 
lighting center, Nela Park, in Cleveland 
Ohio. Arrangements have been made to 
make it a two-day affair in March. Many 
other important events are still in the plan 
ning stage. 


PENNSTAC Built by 
Pennsylvania State University 


PENNSTAC, a general purpose automatic 
digital computer capable of solving a great 
variety of problems, has been placed into 
operation at the Pennsylvania State Uni- 
versity 

It was built by the department of elec 
trical engineering to facilitate educational 
and research work in the field of automatic 
computation and to furnish a computational 
service facility for research in other fields. 

Much of the construction was accom 
plished by students and during the two 
years it was under construction it provided 


graduate thesis topics and classroom dem- 
onstrations for many students. 

In the interest of stimulating education 
in the computer field, a number of indus 
tries made substantial technical and compo- 
nent contributions toward the construction 
of PENNSTAC. 

Because PENNSTAC cannot process 
alphabetical information and because its 
current Output equipment is not capable of 
high speeds, it is generally better suited for 
the scientific or engineering problem than 
for the business problem, 

It can be used effectively for the solution 
of the problems of numerical 
inalysis, such as solution of simultaneous 
nonlinear equations, ordinary 
differential equations, and partial differen- 
tial equations. 

It can also be used effectively for the so 
lution of some unusual problems which 
were first formulated and studied only in 
recent years, such as problems in game 
theory of stochastic processes. 

Although some very large problems would 
be deterred by the finite capacity of the 
computer, the only limiting factor in most 
new problems is the ability to formulate 
a program for solution of the problem in 
terms of the elementary arithmetic and 
logical operations which the machine can 
perform. 


classical 


equations, 


Using a coded decimal system, PENN- 
STAC performs arithmetic and logical op 
numerical quantities which 


usually are represented by 10 decimal digits 


erations on 
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SOME OF THOSE PRESENT at the Annual Joint Banquet sponsored by the St. Louis Section for 
the Student Branches of Missouri University, St. Louis University, Washington University, and 
Missouri School of Mines and Metallurgy (MSM), were (seated, left to right) Prof. |. H. Lovett, 
department head, MSM; N. F. Rode, vice-president, District 7; R. C. Hase, St. Louis Section; 
(standing, left to right) Dr. C. M. Wallis, department head, Missouri University; Prof. William 
McCabe, counselor, St. Lovis University Branch; Dr. R. J. W. Koopman, department head, Wash- 
ington University and vice-chairman, St. Louis Section; Prof. C. J. Grimm, counselor, MSM 


Branch; J. 
counselor, Washington University. 
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J. Miller, General Electric Company, 


Banquet speaker; and Prof. Marvin Govro, 
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with algebraic sign. These operations are 
performed automatically under control of a 
program which has been prepared for the 
problem at hand. The program consists of 
a set of coded instructions which are stored 
in the memory of the computer along with 
the numerical quantities involved. 

The memory, a magnetic drum, can be 
used to store 2,500 words where a word is 
either a numerical quantity or an instruc- 
tion. Magnetic tape mechanisms being 
added to PENNSTAC can be used to sup 
plement the magnetic drum memory. Input 
and output to the computer are accom 
plished by electric typewriters controlled by 
punched paper tape. 

PENNSTAC is a fixed decimal computer, 
but for any given problem the decimal 
point can be set anywhere within the 10 
decimal digits of the numerical quantities. 


Nebraska Students Hear Talk 
on New Automotive Developments 


Dr. T. A. Boyd, associated with the Gen 
eral Motors Technical Center, addressed a 
group of about 200 students and profes 
sional engineers at the November Student 
Branch meeting held by the University of 
Nebraska. Dr. Boyd’s talk, entitled “Your 
1957 Model—I'd Like To See It,” described 
some new developments in the automotive 
field and presented a challenge to young 
engineers to do creative work. 

The meeting was jointly sponsored by the 
Student Branches of AITEE-Institute of 
Radio Engineers (IRE) and the American 
Society of Mechanical Engineers (ASME), 
with Nebraska Section members of ASME 
attending 


ATEE-IRE Student Branch 
at MSM Begins Active Year 


Ihe Missouri School of Mines Joint Stu 
dent Branch, AIEE-Institute of Radio Engi 
neers (IRE), has held two branch meet 
ings, served as host for the St. Louis Sec 
tion’s annually sponsored banquet for the 
Branches of that Section, and sponsored a 
field trip for installations 
around Jefferson City, Mo. 

On September 19, some 300 members and 
guests heard Irvin Mattick of Southwestern 
Bell Telephone Company, St. Louis, Mo., 
give a demonstration lecture on “Micro- 
waves and Your Telephone.” This meeting 
also served as a kickoff meeting for member- 
ship and to introduce new students and 
faculty to the members. 

On October 10, about 175 persons came 
(in spite of the heavy flu epidemic) to hear 
Roger Lewis of Weston Instrument Com- 
pany in his demonstration lecture on Elec- 
trical Instrumentation. 

October 26, there were 90 persons from 


members to 
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the St. Louis Section, and Student Branches 
of Missouri University, St. Louis University, 
Washington University, and the Missouri 
School of Mines gathered in the College 
Inn of the Hotel Edwin Long for the an- 
nual Joint Banquet, sponsored by the St. 
Louis Section. The speaker was J. J. Miller 
of the General Electric Company, St. Louis, 
Mo., who spoke on “The Engineer Prepares 
for Management.” Vice-President N. F. 
Rode, of AIEE District 7 was an honored 
guest at the banquet. 

The next morning 40 students, accom- 
panied by the AIEE Counselor, left at 6:30 
a.m. for an all-day inspection trip, includ- 
ing visits to the Missouri Highway Patrol’s 
main radio communications center, the 
High Ridge microwave repeater station of 
Bell Telephone Co., and Station KRCG-TV, 
all in the Jefferson City, Mo., area. 

Many interesting meetings are scheduled 
for this year. 


EJC Issues Report 
on “Engineering Faculties” 


With 85 per cent of the engineering col- 
leges understaffed by more than 10 per 
cent, the nation’s engineering deans are 
taking steps to alleviate manpower prob 
lems of engineering faculties by supple 
menting regular salaries with research op 
portunity, consulting work, and summer 
employment. 

This emergency treatment of the situ 
ation, according to a report released ty 
Engineers Joint Council (EJC) entitled “En 
gineering Faculties,” is becoming a definite 
pattern in faculty employment practices, to 
help meet competition for qualified engi 
neers. 

According to the report, colleges not on!) 
permit, but encourage faculty to take sum 
mer employment in industry, often devel 
oping specific programs with co-operating 
companies. When summer sessions in the 
colleges are scheduled, many faculty mem 
bers increase their income by as much as 
one-fourth of their base salary. 

“Many deans with important research 
contracts,” the report continues, “feei that 
they cannot hold their current staffs or have 
any hope of expansion if they could nor 
offer ample facilities and opportunities for 
individual research, both basic and ap 
plied.” 

In commenting on the general manpower 
problems of engineering faculties, the deans 
emphasized that there was a danger of 
oversimplifying the manpower problem by 
studving only numerical deficiencies. What 
many deans fear is the “insidious gradual 
deterioration” of the staff at the very time 
that engineering education is facing its 
greatest task. 

The report is the result of a survey dur- 
ing the first quarter of 1956 of deans of ac 
credited engineering colleges representing 
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more than one half of the total engineering 
education staff in the United States. Statis- 
tical information includes ata on Supply 
Demand and Salary Struc ve of Faculties, 
according to academic grade, and _ geo- 
graphical location. Copies are available 
from Engineers Joint Council, 29 West 39th 
St., New York 18, N. Y. 


Student Activities Committee 
of District 11 Meets in Akron, Ohio 


On October 12, the District 11 Student 
Activities Committee met at the University 
of Akron, There were representatives from 
all nine colleges and universities in the dis 
trict. During the morning, the student 
chairmen and counselors met separately for 
two hours and then met jointly for two 
hours. Branch operation and prize paper 
competition were two items discussed. 

Leon Nonemaker and Joseph Rittenhouse 
both of the national committee on student 
activities were present, as well as H. H. 
Kerr, the District vice-president, and N. L 
Danforth, the District secretary. 

The afternoon was devoted to an inspe 


tion trip of the B. F. Goodrich Co. A dinner 
was held in the evening at which John 
Grotzinger, manager of the electrical engi 
neering department of the Goodyear Tire & 
Rubber Co., gave a talk entitled “The Ele« 
trical Engineer in Mass Production In 


dustry.” 


Student Recognized for 
New Mathematics Method 


D. H. Wordell, an electrical engineering 
major at Bradford Durfee Technical Insti 
tute, Fall River, Mass., received official 
recognition of a new method of solving 
certain inequalities, a subtopic of algebra, 
with the publication of his article, “Solu- 
tions for Absolute Inequalities” in School 
Science and Mathematics, October, 1956, 
issue. 

Before being approved, the new method 
was reviewed and tested by three professors 
of mathematics in various parts of the coun- 
try. It also has been accepted by the Mathe- 
matics and Physics Club at the University. 

Mr. Wordell, a junior at Bradford Durfee, 
is a member of the Student Affiliate Branch 
{f the AIEE at the Institute. 





New Members of Tau Beta Pi 


Courtesy Pratt Institute Publicity Offic 


AT THE ENGINEERING SCHOOL of Pratt Institute, David Sarnoff (F '51), chairman of the Board 
of Directors of the Radio Corporation of America, and Fred Tanner, president of Precision instru 
ment Equipment, were inducted into Tay Beta Pi, the National Engineering Society. Both are 


alumni“. . . 


who have conferred outstanding honor on their school by achievements in the fleid 


of engineering."’ Among those present at the induction were: (left to right) F. H. Horn, president 
of Pratt Institute; Mr. Tanner; W. A. Paulson, student president of the Pratt institute, or Lambde 
Chapter, of Tay Beta Pi; Gen. Sarnoff; and A. W. Doll, chairman of the department of physics 


of Pratt Institute. 
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Now Complete with Pool Reactor 


PrHE NATION'S FIRSI 


Nuclear Research 


privately owned 
Center was announced 


recently by Dr. Clyde Williams, president, 
director of Battelle. The announcement fol 
lowed initial “start-up” of the Institute's 
one-million-watt research reactor, 

he $7 of the 


pool type yet to be put in service in this 


0,000 reactor is the largest 


country. It is designed exclusively for re 
search purposes It becomes the third ma 
jor new unit which has been added to the 
Jattelle Nuclear 


past 1S mouths 


Research Center in the 
Just over a year ago, radiation labora 
tories were completed, Dr. Williams pointed 


out. In Februar ot thi ear, Battelle an 


nounced completion of a laboratory for re 
actor development 

The newly completed reactor, according 
to Dr. H.R 


ment of the new Research 


Nelson, who directed deve lop 
Center Lise 
solid uranium-2%35 (0-235) fuel. The core 
composed rf fuel elements and boron con 
trol rods, is suspended 22 feet below the sur 
face in a large pool of highly purified water 
The water serves as the coolant and as a 
shield to protect personnel from the radia- 
tions. It is expected that the reactor will be 
operated 24 hours a day, six days a week. 
It was designed by Battelle physicists and 
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engineered and built by the American Ma- 
chine and Foundry Company 

sattelle’s Nuclear Research Center, states 
Dr. Nelson, was built in anticipation of the 
laige expansion of nuclear research as a 
result of the Atomic Energy Act of 1954, 
which permits private industry to enter 
upon commercial development of the atom 
Ihe Center makes available to industry 
complet facilities for peacetime nucleat 
enecryvy studies 

The new reactor is basically a nuclear ap 
gamma rays and 


paratus for producing 


. nuclear particles called neutrons. These two 


products will be used in research to further 
chemical, metallurgical, electronic, and other 


tec hnologic ‘ 


Technical Description 


The design of Battelle’s reactor was con 
ceived with the aim of creating a research 
tool having extreme versatility and flexi 
bility, because Institute scientists anticipated 
that, in a field as young as atomic science 
the types of research to be explored would 
be very numerous. The reactor design en 
ables Battelle technologists to perform ex- 
periments on all sorts of materials under 
many conditions with both neutrons and 
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the forced-water cool- 


inspect 





ing system that con 
trols temperature in 
the Battelle 
reactor which prow ides 
facilities for experi- 


ments requiring large 





research 











amounts of neutrons 





and gamma rays. The 
isolopes produced in il 
are used in other ex 
periments as well as in 

analysis, 
diffraction, 


activation 


neutron 


‘ and shielding experi- 
ments The reactor 
went critical in Oc- 


tober 1956 





gamma rays present and with either type of 
radiation independent of the other. 

Experimental conditions can be arranged 
to include static irradiation of solids and 
liquids at room temperature and pressure, 
irradiation of solid specimens at high tem- 
peratures and in a specified medium, and 
irradiation of fluids in a dynamic system 
allowing for such conditions as heating and 
circulation. 

The Battelle research reactor, together 
with the hot-cell and critical assembly lab- 
oratories, is housed in a three-story build- 
ing, 72 feet wide by 100 feet long. The two- 
section, water-filled pool in which the re 
actor core is suspended is approximately 20 
feet wide by 40 feet long by 28 feet deep. 

The core, composed of fuel elements and 
boron control rods, takes up a space about 
1 x 1.5 x 2 feet at the bottom of a support 
column which is suspended from the mov 
able control bridge. The core operates at 
full power in either of two positions, One 
position is in the approximate center of the 
pool, where bulk shielding and other large 
experiments may be performed. The othet 
position is in a stall at one end of the pool 
in front of beam tubes and the graphite 
thermal column. A second movable bridge, 
with a support column extending down 
ward to the level of the core face, is used 
for supporting instruments and specimens 
adjacent to the core 

Cooling, shielding, and controls are all 
designed for continuous operation at power 
up to one mw (1,000 kw) 

Two 8-inch and four 6-inch 
beam 


diameter 
from the outside 
vertical walls of the pool through to the 
face of the core are among the locations 


tubes extending 
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where specimens o1 
placed to utilize neution or gamma radia 
tion. At the one megawatt level of power 
the approximate radiation fluxes are 10" 
n/cm*-sec for fast and thermal neutrons and 


5 x 10% photons/cm*-sec gamma flux. 


experiments may be 


A second major location for irradiation is 
the graphite column that provides two 4- 
foot openings with a thermal neutron flux 
of 5 x 10° n/cm?*-sec. One of the special fea 
tures of Battelle's reactor is that access to 
the thermal column is possible through a 
horizontal as well as a vertical face. 

For fast irradiation of relatively small 
specimens, the reactor is equipped with a 
special “weasel tube.’ 


draulically to carry two-inch diameter speci- 


rhis will operate hy 
mens to and from the core face with a 
minimum exposure time of about two sec 
Finally, for 
core may be moved to the center of a 20 x 


onds, large experiments, the 
20 x 28 foot pool area where bulky ap- 
paratus may be brought close to its face. 
Other parts of the reactor laboratory are 
a radiation counting room, instrument re 
pair room, and a 10-ton overhead crane. 
rhe reactor fuel elements are composed 


Transistor Inventors 


of a uranium-aluminum alloy clad with 25 
aluminum. The uranium in the alloy is en 
riched to 90 per cent U-235, There are 10 
fuel plates in eac h element and a total of 35 
elements containing, in all, 5.2 kilograms 
(about 11.5 pounds) of uranium 235. The 28 
standard tuel elements contain 162 grams of 
uranium-235 each, while the two partial 
clements (used for fine adjustments in fuel 
loading) contain 81 grams each. The five 
special elements in which the control rods 
operate contain about 100 grams each. De 
pending on core geometry, which is flexible 
approximately 2.6 to 3.6 kg | ».7-6.6 pounds 
of U-235 are used to achieve criticality 
nuclear fission, At a power level of one mw 
roughly one gram of U-235 is burned up 
each day. 

Specifications for the reactor 
pared under the direction of Dr. 5 L. Faw 
cett and J. W. Chastain, Jr 
their associates on the Battelle staff 

The U.S. Atomic Energy Commission has 


issued Battelle a 10-year license to operate 


were pre 


working with 


its research reactor. The license dates from 
August 5, 1955, the date of the construction 


permit issued to Battelle 


Awarded Nobel Physics Prize 


THE MOST HIGHLY COVETED award in 
the world is givers annually by the Swedish 
Royal Academy. On November 1, 1956, the 
names of the winners of the Nobel Prize in 
Physics were announced as Dr. W. H. Brat 
tain, Dr. John Bardeen, and Dr. William 
Shockley. The award was made to these 
three men because they were instrumental 
in the semi-conductors 
and the discovery of the transistor effect.” 


“investigations on 
The three winners will each receive a 
gold medal and diploma, and will share the 
$38,633 prize money 

The discovery of the principle of transis 
tor action was the result of fundamental 
research 
understanding of the surface properties of 


directed toward gaining better 


semiconductors. An intensive program on 
the properties of germanium and _ silicon 
was undertaken at the Bell Telephone 
World War Il 
Dr. Shockley was in charge of the 
along with S. O. Morgan 


In this program 


Laboratories following 


project 


one group engaged in 
the study of the body properties of semi 
conductors, whereas the other group studied 
surface properties. The theoretical 
jardeen. R. B 
the chemist for both of the groups 


physi 
Gibney was 
Exten 


sive use was made of the knowledge and 


cist was John 


techniques developed by scientists both at 


the Laboratories and elsewhere in these 


investigations which resulted in the inven 


tion of the transistor. Others o 
assistance were R. S. Ohl, J. H 
mm. ¢ 
tories staff 

Since the time that the 


particular 
Scaff, and 


Theuerer, all members of the Labora 


transistor was 


developed and announced approximately 


eight years ago, it has become increasingly 
more important in the “new electronic age.’ 
Recent developments and improvements of 
transistors and semiconductor devices have 
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increased the possible fields of application 
of these to the extent that it may truly be 
stated that they have “revolutionized the 
electronics art 

The invention of the transistor, the basi 


for the Nobel Prize in Physics award, rep 





resents outstanding research teamwork as 
well as individual achievement, which has 
meant much to the rapid aieve lopment ol 
modern communications systems 

Dr. Brattain received a b.5. degree trom 
Whitman College in 1924, an M.A. degree 
from the University of Ore nin 1926, and 


i PhD 


Minnesota in 1928 


degree irom the Lniversity ol 
His early work with the 
Laboratories was in the field of thermionics 
especially the study of electron emission 
from all types of hot surfaces, Frequency 
standards, 
phenomena were some ol th 


I hese 


study of electrical conductivity and rectifi 


magnetometers, and infrared 
other studies 
he made subsequentl led to his 
cation in semiconductors, At 
Columbia University, during World War IL, 
National De 


fense Research Committee which was work 


phenomena 
he was associated with the 
detection of submarines 


ing on magnet 


He has received many honorary degrees 


medal awards, and is a Fellow of the Ameri 
can Academy of Arts and Sciences 

Dr. Bardeen received a B.S. in E.B. and 
an M.S. in E.E., in 1928 and 1929 respec 
Wisconsin 


In 1936, he received his Ph.D. degree in 


tively, from the University of 


mathematics and physics from Princeton 


University. Following a period when he was 
assistant of physics at the Uni 
versity of Minnesota, he joined the Naval 
Ordnance Laboratory during World War II 


as a physicist. In 1945, he became research 


prolessor 


physicist at the Bell Laboratories, primarily 


dealing with the theoretical problems in 


solid-state physics, which included studies 


of semiconductor materials. Di Bardeen 


has received many honorary degrees, medal 


awards, and is a Member of the Nationa! 


Academy of Sciences 
Dr. Shockley 


1932 from the California Institute of Tech 


received a BSc. devree in 





NOBEL PRIZE WINNERS, Drs. John Bardeen, William Shockley, and W. H. Brattain (left to right) 
shown at Bell Telephone Laboratories in 1948 with apparatus used in the first investigations thot 


led to the invention of the transistor. The trio received the 1956 Nobel Physics award for their 


invention of the transistor, which was announced by the Laboratories in 1948 
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nology. In 1936, he received a Ph.D. degree 
from the Massachusetts Institute of Tech- 
Solid-state physics and semicon- 
ductors have been Dr. Shockley’s forte. His 
work on electron tube and electron multi- 


nology 


plier design, studies of various physical 
phenomena in alloys, radar development, 
and magnetism is well known. Dr. Shockley 
has many honorary degrees, medal awards, 
and is a member of the National Academy. 


Nation-W ide Long-Range Radar 


Network for Air Traffic Control 


A SWEEPING PLAN for improvement ol 
the nation’s air traffic control system was 
announced recently by the Civil Aeronau- 
(CAA). An order for 
23 long-1ange radars, biggest single purchase 
of electronic equipment in the agency's 
history, was placed 

Ihe sadars are the heart of a CAA plan 
announced last April by Secretary of Com- 
merce Sinclair Weeks 


tics Administration 


The plan is designed 
to handle a fourfold increase in U, S. air 
trafhe with minimum delay and maximum 
These radars will help CAA con- 
trollers accomplish this 


safety. 
improvement by 
scanning the skies for all aircraft up to 
200 miles away, depending on size and 
altitude, 


Equipment installation 


The equipment will be designed and built 
by the Raytheon Manufacturing Company 
of Waltham 
of $9 million 

These radars will be 


najOor CILLes 


Mass., at an approximate cost 
installed at 23% 


Information from military radars will be 
ised by CAA at five of these locations. CAA 
ind the military are now studying which 
ocations can best be served in this manner 

The 25 radars ordered will be part of an 
expanding coast-to-coast traffic control net 
‘work of more than 70 civil and military 
radar installations. The network will give 

controllers a picture of aircraft from 15,000 

© 70,000 feet in virtually all the U. § 
airspace, and of aircraft at lower altitudes 
on densely traveled routes 

Thus, radar will serve to track the civil 
ind military jets which move at 600 miles 


an hour or more in the higher altitudes 


RADAR OPERATORS SCAN SKIES tracking aircraft up to 200 miles away 
Shown on scope are air lanes connecting cities 
spots or pips. Electronically projected map overiay on scope enables 
operator instantly to pinpoint a plane's position. 
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Pianes appear as light 


and the conventional aircraft traflic using 
the lower altitudes. 

This is considered to be another giant 
step in preparation of the Federal Airways 
for the jet age. By 1959, civil jet transports 
will be in operation, and the Government 
intends to be ready with a system of traffic 
control that will insure safe separation and 
expeditious movement, 


Type of Radar 


Each radar uses a giant 40-foot antenna, 
and effectively covers more than 125,000 
square miles of area. A single set will be 
able to feed up to 15 different monitor 
screens simultaneously, so that each con- 
troller on duty in a CAA center can have 
i picture of traffic movement. At present, 
with the exception of the radar-equipped 
New York and Washington centers, CAA 
depend on reports 
radioed in by pilots en route. CAA also has 
radar for surveillance around $4 airports, 
which will continue to serve approaching 
and departing traffic within a range of up 
to 30 miles 

The ability of the radars to detect and 
track aircraft in rain and other bad weather 


controllers position 


which frequently causes excessive “clut 
visual interference, on the radar 
viewing scope—is an important advantage of 
the equipment. This benefit is obtained 
through the flexibility of the system which 
permits the operator to select either linear 
yw circular polarization of the radar signal, 
lepending upon weather conditions. 

This feature of the equipment enables 
linearly polarized radar, which often is un- 
ible to “see” targets in storm clouds be 


ter,’ of 


cause target and clouds both reflect the ra- 


dar beam, to “see.” To eliminate this 
handicap, the antenna of the new radar can 
apply circular polarization to the outgoing 
beam, which roughly is like putting “eng- 
lish” on a billiard ball. When these “twist- 
ing” microwaves strike the storm-cloud, 
millions of spherical raindrops bounce them 
back to the antenna with a reverse twist. 
Their path to the receiver is blocked by 
an electronic filter so that they cannot reg- 
ister on the radar scope. When the micro- 
waves strike the irregular surfaces of a solid 
object such as an airplane, many of them 
return to the antenna retaining their orig- 
inal twist. Thus, they pass unhindered 
through the electronic filter to the receiver 
and register as the actual targets on the 
radar scope. 

Another feature of the new radar system 
which contributes to its visual clarity is an 
improved “moving target indication,” a 
built-in ability to select only moving ob- 
jects, by filtering out reflections from fixed 
objects, such as buildings, mountains, and 
other undesirable reflections, from the radar 
viewing screen. This characteristic enables 
the operator to pick out aircraft in flight 
on his screen clearly and quickly. 


Map Feature 


It is necessary, however, for the operator 
to pinpoint the exact geographical location 
of the plane at all times. This is accom- 
plished by a newly developed system which 
makes it possible for the operator to flip a 
switch to superimpose onto the face of the 
radar scope an electronically generated map 
of the territory over which the plane flys. 

The 16-inch sloping panel direct viewing 
scopes for the controllers are the largest of 
their type ever used by the CAA. 

Chances of a breakdown of. the radar 
coverage are reduced because the equipment 
has been constructed, in effect, as two sys- 
tems in one, with dual controls and func- 
tioning parts permitting uninterrupted 
operations through either system. 

The system “criticizes” its own operations 
through monitoring devices which operate 
automatically and keep 
operators informed at all times of the ra- 
dar’s working efficiency, and let them know 
where there may be trouble should it de 
velop 


continuously to 


| LONG-RANGE: RADAR PLAN 





MMHHHHHHH AA 


RADAR INSTALLATIONS at 23 of the 28 areas in heavily outlined circles 
on map will be integral part of CAA's expanding coast-to-coast traffic 
control network. Light circles indicate future coverage. Radars will help 


CAA in its plan to handle fourfold increase in U. 5S. 
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Around the World 
in N inety 


‘AROUND THE WORLD in Ninety Min- 
utes,” is obviously plagiarized, with slight 
modification,* from Jules Verne’s “Around 
the World in Eighty Days,” published in 
1878. This is a magnificent yarn about 
Phileas T. Fogg and his French valet, 
Passepartout, who by virtue of an extrava- 
gant bet, made a journey from London 
completely around the world in 80 days 
with 10 minutes to spare. The journey was 
quite an accomplishment with the then 
available means of transportation. With 
Verne’s title brought up to date for 1956—a 
90 minute circumnavigation—it becomes 
rather obvious that the proposed scientific 
satellite is to be discussed. 

On the opening day of the Washington 
Ball Park 1956 baseball season, the scien 
tists were almost robbed of the distinction 
of establishing the first man-made satellite 
President Eisenhower was there and, al 
though no one could see him for the news 
paper photographers, his presence stimu 
lated superlative performance. The longest, 
fastest, highest, and most thrilling home run 
in history was hit by Mickey Mantle. To 
those present, it was evident that a velocity 
of only a few more feet per second could 
have established the ball as an orbiting 
satellite. 


International Geophysical Year Program 


lo emphasize that this satellite program 
; a part of and a contribution to a truly in- 
ternational scientific experiment and not 
for military purposes is this intent. It is 
part of the over-all investigative program of 
the International Geophysical Year (IGY) 
and is entirely for the peaceful advance 
ment of our scientific knowledge of the 
earth and its environment. 

The IGY is a series of scientific experi 
ments and observations involving the con 
centrated efforts of many nations of the 
world during the period from July 1, 1957, 
to the end of the calendar year 1958. That is 
the kind of year many have looked for—one 
which has been extended 50 per cent by the 
stroke of a pen 

Through the efforts of certain interna 
tional scientific bodies, the program for this 
present IGY was set up in 1954 under the 
general jurisdiction of a Comité Special 
pour L’Année Géophysique Internationale 
(CSAGI), The IGY program covers almost 
all facets of the earth sciences and all re 
gions of the globe from pole to pole 
through the equatorial regions. During the 
initial planning, it appeared to many of the 
international scientists that something was 
lacking and that the time was now ripe for 
idvancing our knowledge of that region of 
the earth which extends heyvond what we 
normally call the atmosphere. Hence, the 


CSAGI adopted the followir resolution 


In view of the ‘reat importance oft 
observations ove extended per ods of 
time of extraterrestrial radiations and 

*Revieed text of an address } C. C, Furnas given at 
the Fall Meeting of the American Rocket Seelety ta 
Bulla N.Y a eptember >». 1956 
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Minutes 


geophysical phenomena in the upper 
atmosphere, and in view of the ad- 
vanced state of present rocket tech 
niques, it is recommended that thought 
be given to the launching of small satel 
lite vehicles, to their scientific instru 
mentation, and to the new problems 
associated with satellite experiments 
such as, power supply, telemetering and 
orientation of the vehicle.” 


This formal presentation of the problem 
constituted a challenge to which various 
individuals and organizations in the United 
States responded. The result is the satellite 
program of the United States within IGY. 

Forty-five nations are represented and are 
participating in the scientific work of the 
complete IGY program. Each of these coun 
tries has its own national committee which 
plans for, co-ordinates, and guides its por- 
tion of the activity in the over-all interna 
tional effort. The United States’ National 
Committee is headed by the well-known 
physicist and avocated football coach, Dr 
Joseph Kaplan, of the University of Cali 
fornia at Los Angeles 

Because of the magnitude and importance 
of the satellite program, it is receiving spe 
cial attention in the American IGY activity 
The over-all United States’ responsibility 
for the program rests with the National 
Academy of Sciences and the National 
Science Foundation. For planning and co 
ordinating this very important project, the 
United States National Committee set up a 
Technical Panel on the Earth Statellite 
Program within the National Academy of 
Sciences. This technical panel is headed by 
Dr. R. W. Porter of the General Electric 
Company (GE), a former president of the 
American Rocket Society. 

The quoted CSAGI resolution was a 
noble resolve for a noble experiment, but 
there is a great zap between dreams and 
reality Although scientists and engineers 
recognized that the state of the art of 
rocketry had advanced almost to the state 
where the launching of a satellite might be 
possible, it was obvious that the knowledge 
and resources required for physical realiza 
tion of the launching resided only in certain 
national military establishments. This was 
true particularly in the United States. This 
posed several problems inasmuch as it was 
essential that the scientific program be 
international in character and free of any 
element of secrecy. The various problems 
involved were considered carefully by the 
United States Department of Defense, the 
National Academy of Sciences and other 
agencies. As a result, the United States, in 
the summer of 1955, accepted the challenge 
and the Department of Defense set up a 
program to contribute in a substantial way 
to this satellite program. Their responsi 
bility is to provide the means for launching 
the satellite body and for determining 
whether or not an orbital path has been 
achieved and maintained. In terms of dol 
lars and effort, this is the major part of the 


program. Simply getting the satellite on an 
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Future Meetings of Other Societies 


IRE-ASOC-RETMA, 3rd National Sym- 
posium on Reliability and Quality Con 
trol, January 14-15, Hotel Statler, Wash- 
ington, D. C. 

SPE, 13th Annual National Technical 
Conference, January 16-18, Hotel Shera- 
ton- Jefferson, St Louis, Mo 

National Motor Boat Show, January 19 
27, New York Coliseum, New York, N. Y. 
National Bureau of Standards, joint IRE 
Symposium on Very Low Frequency Elec 
tromagnetic Waves, January 23.25, Boul 
der NBS Laboratories, Boulder, Col 


Industrial Instrumentation, 8th Annual 
Southeastern Symposium January 23-25, 
University of Florida, Gainesville, Fla 


IRE, Symposium on Microwave Ferrite 
Devices and Applications January 28-29, 
Engineering Societies Building Audito 
rium, New York, N. Y 

Many Body Problem, Nuclear Com 
pounds, January 28.29, Stevens Institute 
of Technology, Hoboken, N. J 


Plant Maintenance and Engineering, 8th 
Annual Conference and Show, January 
28.81, Cleveland Public Auditorium, 
Cleveland, Ohio 
Institute of Acronautical Sciences, joint 
IRE meeting, Electronics in Aviation 
Day, January 30, Sheraton-Astor Hotel, 
New York, N 
trd Annual Midwest Welding Confer 
ence, joint Armour Research Foundation 
of ITT and American Welding Society, 
January $0-31, Illinois Institute of lech 
nology Chemistry Building, Chicago iil 
ASEE, 9th Annual College—Industry Con 
ference, January $0.31 University Ex 
tension, University of California, Los 
Angeles, Calif 
Pennsylvania Electric Ameociation, Winter 
Mecting 
Transmission and Distribution Com 
mittee, January $1-February 1, Penn 
Harris Hotel, Harrisburg, Pa 
Hydraulic Power Commitiee, Januar 
$1-February l Brunswick Hotel 
Lancaster, Pa 
ectric Equipment Cemmitiee, Febru 
ut Benjamin Franklin Hotel 
P} delphia, Pa 
System Planning Committee, Systems 
Operation Committee, Joint Meeting 
Februar 14-1 
Hotel, Philadelphia, Pa 


Benjamin Franklin 


American Society of Heating and Als 
Conditioning Engineers, 66th Annual 
Meeting and 2nd Exposition, February 
1-5, Dallas, Tex 

26th Annual Midwinter Conference, Pub 
lic Utility Buyers’ Group, February 3-5 
The Brown Hotel, Louisville, Ky 


ASTE, Committee Week Februar 4.8 
Benjamin Franklin Hotel, Philadelphia 
Pa 

National Auto Accessories Exposition 
February 4-8, New York Coliseum, New 
York, N Y 

Western Winter Radio-Television and 
Appliance Market (Div. Western Home 
Goods Market February 48, Western 
Merchandise Mart, San Francisco, Calif 


The Society of the Plastics Industry, Ine 

Reinforced Plastics Division, 12th An 

nual Technical and Management Con 
+ 


ference, February %-7, Edgewater Beach 


Hotel, Chicago, Ill 


Nucleonics in Industry, Special Confer 
ence, AMA, February 7-8, Hotel Statler 
New York, N. Y 


Symposium on Recording Heart Sounds, 
February 14, University of Buffalo Med 
cal School, Buffalo, N. Y 


NSPE, Spring Meeting, February 15-16, 
Hotel Francis Marion, Charleston, 8. C 
National Photographic Show, February 
16-24, New York Coliseum, New York, 
N. ¥ 











the end objective and the be 

partment of Defense does not dominate the 
program and will in no way interfere with 
the international cophysical, and the scict 
tific objectives A ie details of the launch 
Z equipment and program must for mili 
ain classified Aside from 

the entire program is un 
ied, and full information is, or will 
made available to the internationa 
United States 


enthusiastic in it 


entily community The 


nibitay establishment 
operative role lo aid in guiding 
centile aspect 
Advisory t, seltle 
headed y Dr. H. J. Stewart, of 
the California lr t ol 


on hand 


program, a Le 
nical prominet 
CicTiLists 


lechnoloey are 


Project Vanguard 


fhe over-all program for launching the 


itellite is designated as Project Vanguard 


immd the responsibility for carrying it out 
rests in the Office of Naval Research with 
Dr J. P. Hagen, of the Naval Research 
Laboratory (NLR). The lt S. Al 
and the U. S. Army have made major con 


Devel 


borc 


tributions in both funds and effort 
oping and producing the necessary equ p 
Glenn I Martin 
(,1.M Gt 18 developin , the first-stage 


ment is the Company 


launching-vehicle rocket motor. Other ma- 
jor components suppliers are (I Aerojet 
General Corporation for second-stage pro 


pul ion and tankaye : Alleghany 
Sallistics Grand 
Rocket third -stape 


ment; (3) Minneapolis-Honeywell ¢ orpora 


Laboratory and Central 


Company for develop 


tion for the inertial guidance system | 


Vickers Corporation, Electric Division, for 


magnetic amplifier development and the 


ervo system; (5) Atlantic Research Corpo 
ration for development of third-stage spin 
ind retro motor and 6) Polarad Ele« 
tronic Corporation for ground-controls test 
equipment 

The developmental team headed by NRI 
ind GLM is further augmented by the work 


of some %0-odd minor components suppliers 


History 


Because launching a satellite obviously is 
i task for 


background 


rockets, a history of pertinent 
developments in that field 
ould seem to be appropriate 


Available records show that the Chinese 


PROJECT VANGUARD for 
Earth Satellites wi'l be 
the most important part 
of the IGY 
Three 
gyroscopes are set in 
operation (12,000 rpm) 
and each retains a pre 


set altitude with which 


program 


precision made 


the longitudinal, lateral, 
and vertical axes of 
the Vanguard Satellite 
rocket must be kept in 
unison if the rocket 
veer from its course even 
a fraction of a degree 
instan- 


sensitive gyros 


use something resembling 


ot “lire arro im the 


ind, of course, the 


rockets 
the national anthem and the 
yesteryear 4th of July cele 
familiar to all, But, apart from 
theoretical consideration and 
ble dreaming, there was very littl 
ince in rocketry between the 13th 
and the beginning otf the 20th 

Century 
\ major landmark came in 1919 when 
I) KR. H Clark University 
published “A Method of Reaching Extreme 


Al titi [his represented a report on his 


Goddard ot 


pioneer work in liquid-fuel rockets. Also, 
the magnificent technical accomplishme nt of 
the \ rocket in World War If demands 
recognition This development was very 
completely and = intere stingly described by 
Dr. Walter Dornberger in 1954 in the book 
V-2." Dr. Dornberger, in technical associ 
ation with Dr. Wernher Von Braun 


rreat deal to do with the V-2 development 


had a 


Space Travel Fantasies 


In more recent vorks the names of Dr 
Von Braun and his associate writers—Dr 
Joseph Kaplan, Dr, F. L. Whipple Willie 
Ley, Heinz Haber, and Oscar Schachter 
tand out prominently as authors of such 
Moon 


and others 


hooks as “Conquest of the “Across 
the Space Frontier 

On the speculative side obeisance must 
ilwa be given to Jules Verne’s hook of 
IR65 \ 


public imagination and undoubtedly stimu 


Trip to the Moon This excited 
lated many embryonic scientists from that 
ay to this 

Johannes Kepler, the first man to dis 


the exact laws governing the move 


ments of the planets—the same laws which 
| govern the movement of 


OoTTie aay will 


space ships—wrote in the later part of his 
life but did not publish) his version of 


cience fiction entitled Somnium,.” ‘The 


profound Kepler, for lack of fuel, was 
forced to transport his hero to the moon by 
supernatural means. The book was finally 
published in 1634 

In 1656 the ingenious Cyrano de Bergerac 
Moon and Sun.” Te 


credit for first proposing 


vrot Voyave to the 
Cyrano goes the 
rocket propulsion for the purpose, though 
certainly he had no idea of its advantages 
ind, surprisingly, he anticipated the ramjet 


From the time of the Greek satirist, Lu 


PITCH GYRO 


MOUNTINGS 
Aviation, Inc., Photo 


taneously correct the course by relaying corrections through the engine mounting gimbal actuators 
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cian, in 160 A.D., to the present there have 


numerous writings on oOuter-space 


but one writer, in compendiums on 


been 
travel 
the subject who has failed to treat the 
subject is Mark Twain. Although his story 
of “Captain Stormfield’s Visit to Heaven” 
is primarily wit and philosophy, the fiery 
old gent, on Earth a San Francisco sea cap- 
tain, gets in a bit of traveling by heading 
for the hereafter on a comet. He observes 
that, although his path is direct, the move- 
ments of other comets are all methodical 
and in the form of a giant lasso. He en 
counters a new unit of measurement the 
Kazark! One kazark is the exact equivalent, 
in bulk, of 169 earths like ours. After many 
tribulations and much misdirection, Storm- 
field arrives at his proper entrance to the 
Universal Heaven only to learn to his cha 
grin that the chief clerk in charge of en- 
trance requirements has never heard of his 
“Earth.” Finally, as so often 
obscure aide, who has the 


world called 
happens, an 
mental habit of storing bits of knowledge, 
volunteered that there was such a place, 
but that in the Universal Heaven it was 
referred to as the “Wart.” Stormfield allowed 
that it was all right for the young clerk to 
say that in Heaven, but he wouldn't advise 
going to Earth and repeating it! 


Space Travel Facts 


Returning to the year 1956, a large num 
ber of serious scientists and engineers are 
convinced that there now is enough basic 
knowledge and almost enough know-how to 
make the longed for dream of centuries 
finally come true—the launching of a vehi 
cle which, because of its position and ori 
ented velocity, will be able to circle the 
earth more or less indefinitely. It will be a 
small moon; it will be a satellite; it will be 
extremely valuable scientifically; and it will 
eventually lead to tremendous practical 
benefits to the human race. 

lo those who are at all familiar with the 
various difficulties and complications in 
volved, the program is by no means simple 
Ihe plan is to put a very small object in 
that portion of the skies above the atmos 
phere. This task, however, is one of the 
most difficult ever undertaken by a body of 
scientists and engineers 

Phe objective of the program is to launch 
an instrumented body, scientifically useful 
in obtaining certain physical measurements, 
in an orbital path above the sensible atmos 
phere of the earth sometime during the 
IGY. There is a reasonable probability that 
the schedule will be met, but there is no 
true assurance of success. The program, as 
it now stands CNCOM Passes the use of six 
preliminary rocket systems for test purposes 
to be followed by six complete rocket guid 
ance-and-control systems which will have as 
their objective the launching of a satellite 
on orbit at least 200 miles above the surface 
of the earth, If this program is completely 
successful, we will find that before the end 
of calendar 1958, six instrumented scientific 
satellites will have been launched and 
maintained for greater or lesser periods in 
an orbital path above the sensible atmos 


phere of the earth 


Satellite Details 


Ihe probability that all six of these will 
be completely successful is very small. How 
ever, the probability of getting at least one 
into the orbital position is quite good. Only 
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time and the etlorts of many scientists and 
engineers will give the final box score. 

Ihe satellite itself will be about 20 inches 
in diameter 
Actually, the 
satellite is 211 
bly, the complete Van 
up of the 


and weigh about 20 pounds 
present design weight of the 
pounds he entire assem 


vehicle mace 
satellite and its three stages ol 
70-feet 
Ihe first stage will 
17,800 


a liquid rocket motor 


rocket will be about long and 
15 inches in diameter. 


sh approximately 


pounds and 
will be propelled by 
using liquid oxygen as the oxidizer 


kerosene as fuel This 


ind jet 
power plant will 
develop a thrust of about 27,000 pounds 
At take-off the Vanguard first will rise 
Ihe launching rocket will then 
1 pro rammed tilt in the direction 
chosen trajectory One hundred and 
seconds ill ive elapsed by the first 


then be 


some 35 miles high and moving at about 45 


re burnout. The rocket will 


degrees to the horizontal, with a velocity of 


),600 feet per second 
ill then be discarded and 
the picture 
Vhis wi ‘ qui ropellant rocket 
The o 


nsyvmimetrical 


dizer WwW icid, the fuel 
yvdrazine This 
about 140 

third 
stave which bears the itellite toward the 


dimethyl-l 
second stage will also burn for 


seconds and, carrying in itself 


orbital altitude, will weigh approximately 
1.770 pounds Its burnout velocity, includ 
velocity, will be 
econd, All during 


the burning of this second stage, the rocket 


ing the earth’'s* rotation 


nearly 14,800 feet per 
will continue to tilt more and more toward 
the horizontal. At the end of the burning, 
the second-stage combination will be about 
140 miles high and will coast to a_ peak 
iltitude of about 300 miles at roughly 700 
miles from the launching point. The veloc 
itv at that point will be about 13,070 feet 
per second. 

Ihe inertial-guidance equipment, en 
tirely in the second stage, will automatically 
orient the rocket with the proper attitude 
When this orientation of the 


second and third stages has been completed 


after burnout 


the third-stage rocket, consisting of a single 


solid-propellant cylinder will be spun 
about 100 
to 200 revolutions per minute for ryroscopic 
After the third-stage 


spinning and the peak of the trajectory has 


about its longitudinal axis up to 


stability rocket is 


been reached, the second and third stages 
will be separated and the final stage will be 
fired. The final stage will impart roughly 50 


per cent of the required velocity to the 
satellite itself 


the third-stage 


A short time after the end of 


burnout, small retroactive 
rockets will cause the satellite itself and the 
third-stage rocket case to separate from eact 
other, by a few feet a second 


The satellite then, if everything has 
ell, 1 ) ! it 


observed nterrogated for 


gone 
course and ready to be 
cientifie in 
formation velocity at this point is 
calculated t ) ihout 26,470 feet per sec 
orbit of 200 miles in 


altitude, a oci of 25 000 feet per second 


ond, For ; ! lar 
is required to hold the milk in the bucket 


So that some velocity margin with which to 


work ij available Hence , § lite wil 
probably swin i orbit of 
some %00-mile ree | ‘st approach to 
the earth) and a 1 


distance from the eartt At tl 


00 mile apovee (farthest 
speed, and 


with this elliptical orbit, the satellite will 
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ciucumnavigate ! 
minutes and will 
the resistance of 


gases, or Of any ambient particies in 


space slows it down below the critical 


velocity about 25,000 feet per second. Then 


it will descend rapidly into the 


of the earth and disintegrat 


itmosphere 
I 
harmlessly, 


ending that particular experiment ll 


conditions of the upper atmos] 
} 


estimated by some cientist 


may exist as long Mode 
formance would be ; ! 1: fe weeks 


The life 


ol matter out 


depends upon the density 


beyond the sensible atmos 
phere That extra-atmospheric density of 
matter is one of the unknowns about which 
rhe satellite 


scientists are curious will give 


some answers 


Placing on Orbit 
Placing the satellite on orbit calls for a 
very accurate orientation in relation to the 
surface of the earth. The amount of mis 
alignment allowable depends upon the ve 
locity, but, for the case in hand, the accu 
racy O 


alignment parallel to the tangent 


of the earth must be within % for the 


ellipse to 0° for the circle, This is a very 
fine attitude adjustment 1 several-hun 
from the launching 


point, but those involved 


dred-miles distance 


in the program 


this degree of accu 


have confidence that 
racy can be accomplished 
Phe Vanguard launchings will take place 
at the Air Missile Test 


Cape Canaveral, Fla. It 


Force Station at 
s planned that the 
orbit path will be inclined about 35 


Hence 


multiple 


with 
respect to the equator as the satel 
lite progresses into revolutions 
and owing to regression of the nodes and 
the earth’s rotation, all observation stations 
within an equatorial belt some 70° wide 
will be passed over. This represents a band 
4,500 miles in 


many 


of over width and should 


give opportunities for observations 
and measurements in both the northern and 


southern hemispheres. 


Observation and Tracking 


Two classes both of scientific observation 


and tracking will be possible: first, optical 
satellite itself 


reception 


observation of the from 


ground stations and, second, the 
of transmitted radio signals from the vehi 
cle. A small transmitter and a small battery 
power supply will be carried on board 
enough to give out significant signals over 
a period of a few wecks, at least 

An important part of the measurements 
will be the 


tion with respect to time at different part 


determination of satellite posi 


of the earth. Depending ! } reflect 
satellite 


i filth- on 


it the 
the order of 
and, if the location is know ctly for 
i 


particular time under itn 


lition it observable 


hould be 


pheric com 
with a good pair of 
readily observable ronom 
ical tel 
here 
nom 
planned 

ome 1) sec 
these econdat 


hoped 
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observation 


ram ot ph 
periods tor opt scrvation W 


sunset and ab 


im hour alter 

belore sunrise 
Ihe second means of determinin 

tion will be by transmitt 

I hese 


received by a “Minitrack” station 


from the satellite itself 


developed by the Naval Research 
tory hhict phase- comparison 

ie to actel in posit on with a very 
Minitrach 


also are capable ol receiving 


degree olf accurac I hve 


stati 
stored 
coded telemetered scientity 

satellite Although this system lau 
pensive, development is under wa 
relatively inexpensive Minit 
receiving station. It is hope 

cost will be sufficiently low to induces 
private rroups throughout the 

build and man Minitrack receivin 

and, thus, contribute to the compilation of 
ata on the satellite in its course 
the life of the 


of its 


Durin 


satellite detailed prediction 
position versus time will be made 


public at frequent intervals 


VORTAC 
Air Navigation System 


New air navigation equipment, which car 
be combined with existing equipment t 
comprise a complete system that gives di 
tance and direction information to pilots of 
fast commercial or private planes and whicl 
is ol major import ince i iit 
Federal Telephone 
Clifton, N. J., a d 


Telephone and ‘Tel 


salet na 
been announced by the 
and Radio Company 
sion of International 
graph Corporation 

Called VORTAC 


ting ver 


it operates by transmit 
high frequency radio signals from 
a plane to a ground beacon station which 
automatically sends back to the plane bot! 
Many 


planes can use a single beacon at the same 


direction and distance information 


time 

Ihe VORTA(C 
tactical air navigation a military naviga 
tion aid, with VOR 


omnidirectional range), a commercial navi 


system combines TACAN 


(very high freque me 


gational aid currently used in the majorit 
of commercial aircraft and in most private 
planes a commercial 
version of military TACAN 

VOR 


direction he is 


rhe new equipment is 


gives a pilot information as to what 
with 
station TACAN ives a 


flying respect to a 
ground beacon 
pilot directional information and also the 
distance from the ground station in miles or 
Recently, for 


Co-ordinating Committee 


fractions of miles technical 
reasons, the Air 
ippro ed a combination of the two 


VORTAC for 


terms 
called commercial and ci 
ilian 
1} first announcement of the ce 
velopment and availability of a commercial 
f TACAN DMI distance mea 
tipment) to be combined in a 
ith VOR, th instituting VOR TAC 
Pilots will know at all times 
the direction in which they 
Both 


tant to safety due to the 


factors are hecoming 
ven plane 
ted State 
nmerci 
oO permit operator 


ise hetter control of 





8 4 Vilal aiG al the various Crowded airpor ts. 


lhe new unit does the same distance 
LACAN DME 
and & Compauble with it in that it will not 
interiere with the other, is only halt ue 


size (4 AIK) of the military equipment, 


MCasul iy job as Mmibilary 


and weighs only 55 lbs. It is accurate to 
within 2/10 of a mile, independent of dis 
tance, up to 195 nautical miles 

Combined in the VOR TAC system, it will 
permit te pilot to determine his distance 
from a ground station continuously and ac 
curalely trom a meter closely resembling 
the micaye pauge ol an auto specaometer, 
Direction is determined from a dial whose 
needie points out the plane's heading in de 
Kices 

The integrated system makes it possible 
VOR equip 
installed in an aircraft by ad 


LACAN DMI 


[he operator, thus, can obtain 


for an aircralt operator to us 
ment already 
dition of the commercial 
equipment 
continuous di information with re 
pect to a ne of the IACAN or 
VORTAC beacons 


Other available ITACAN equipment for 


tance 


j 


indicating direction can be added at any 


time to the commercial equipment to pro 
vide a complete ystem Thus, economies 
may be realized by retaining VOR equip 
ment now in in 


VOR i to le 


until such time is the 
replaced by the moder 
LACAN bearing system 

Phe VORTAC has direct crystal contro] 
ol 126 


quencies 
i 


transmitting and receiving fre 


resulting in simplicity and sta 


bility: compact modular design exceeding 


all specifications and demands for easy serv 
ARINC-type 


with no subminia 


ice and maintenance; use of 
tubes where applicable 
employed 


ture tube provision for multiple 


displays of range information; and construc 
tion in accordance with recommendations by 
the Airlines 


tee 


Electronic Engineering Commit 


rFACAN DMI 


units; a distance measuring 


Commercial consists of 
four essential 
distance indicator 


added a 


PACAN bearing adaptor and bearing indi 


interrogator, control box 


and antenna. To these may be 


cators. The circuitry, based on more than 
10 years of distance measuring system ex 
perience, is the kind which has been used in 
actual flight over many hundreds of thou 
hours. All 


have been replaced with silicon diodes, ef 


sands of vacuum tube diodes 


substantial decrease in sive and 
Mechanical 


have been simplified. Spuric emission h 


fecting 


weight tuning irranvements 


been greatly reduced 


Lhe ALR Interrogator measures approxi- 
mately 1914 x 7 x 47% inches. It is suction 
cooled trom a centralized system and pro 
vision is made for air blowers when no cen- 
tralized cooling system is available. Ihe 
Interrogator is designed to operate stand 
ard TACAN range indicator (1D-310/ARN). 
Where multiple displays are desired trom a 
single interrogator, the major contents ol 
the indicator are mounted in a 2-inch deep 
dog house 


up to three remote displays may be driven 


which is on the front-panel and 


from it. 

Ihe antenna is a broadband type with a 
low standing-wave ratio over the 960- to 
1 ,.215-me Iwo types of antenna are 


available, projecting or flush, The projecting 


band. 


antenna offers the lightest weight, smallest 
cut-out in airframe skin and best electrical 
performance, The flush antenna has greater 
resistance to breakage during ground han 
dling and less aerodynamic drag, 

Ihe control box measures approximately 


9 


4 x 5% x 4 inches and weighs 2 pounds 


It provides selection of 126 channels, an 


Orr-STANDBY-ON control, and an IDENTITY 
Tone VoLtume control. Channel numbers are 
,-inch high and panel lighting is white by 
day and red at night. 

The range indicator measures approxi 
mately 314 x 314 by 7 inches and weighs 3 
pounds, The %%-inch high numbers are dis 
played on three wheels, numbered in units 
tens, and hundreds of nautical miles. A red 
bar appears during search or loss of power 
The range unit has a maximum range of 
195 miles 

In announcing the new TACAN DME 
equipment, it was disclosed also that there 
are two test equipments for use with it. The 
first is a Bench Test Set weighing approxi 
mately 180 pounds and measuring 17 inches 
deep, 25 inches high, and 19 inches wide 
When connected to the airborne interroga- 
tor this unit provides accurate measurement 
of receiver sensitivity on all channels, re- 
ceiver frequency on all channels, receiver de- 
coding, identity, and range tracking speed, 
inbound and outbound. The unit also tests 
range accuracy at 0, 24, 48, 72, 96, and 192 
miles, or any intermediate distance 

The second test unit is a Ramp Test Set 
measuring approximately 7 x 9 x 11 inches 
ind weighing 17 pounds. When placed with- 
in 80 feet of aircraft, this unit gives Go-No- 
Go checks on: transmitter power, transmit 
ter pulse code, receiver sensitivity, receiver 
icv at two frequencies, receiver de 
range accuracy at two ranges, bear 
racy, channel selector, and identity. 


COMMERCIAL VERSION 
of TACAN can be used 
by itself to give distance 
and direction informa 
tion, or a part of it may 
be used combined with 
VOR, to form a complete 
VORTAC air navigation 
system. Left to right 
bearing adaptor; course 
indicator and radio mag- 
etic indicator (either or 
both of which may be 
ssed) 


ing equipment 


distance measur- 
interro- 
indicator; 


gator; range 


control box; and pro- 


truding type antenna, 
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Studies and Special Texts 
Ottered at Various Institutions 


American Society jor Lngineering Educa 


tion. The annual midwinter meeung wili 
include technical papers a8 well as inspec- 
tion trips. Ihe role ot graphical methods in 
modern engineering procedures will be em 
phasized. ‘This Engineering Drawing Divi 
sion mecuing is lor Chyineerig graphics 
colleges throughout the 
United States. It will be held at Rice Insti 
tute in Houston, Tex., January 30 through 


) 


February 2. 


teachers trom 


Polytechnic Institute of Brooklyn. The 
seventh of a series of International Sym 
posia, entitled “Symposium on the Role of 
Solid-State Phenomena in Electric Circuits,’ 
is to be held in co-operation with the IRI 
Professional Group on Circuit Theory, and 
the PG on Electron Devices, and cospon 
sored by the Department of Delense Re 
search Agencies. It is to be held in the audi 
torium of the Engineering Societies Building 
in New York, N. Y., April 23-25. 

The Pennsylvania State University. Work 
shops aimed at providing engineers and 
Kientists with instruction and practice in 
preparing technical reports will be con- 
ducted at two seminars during 1957. Both 
will emphasize aspects of training; functions 
and use of illustrative material; nature and 
form of the technical report; pitfalls in 
grammar, mechanics, punctuation, and edit 
ing; and illustrating techniques used in 
technical reports. Dates for the two sessions 
are March 17-29, and September 16-27. 

Office of Naval Research. In a cosponsor- 
ship with the Glenn L. Martin Co., the Of 
fice of Naval Research will hold an educa 
tional colloquium on Radiation Effects on 
Materials, to be held at Johns Hopkins Uni- 
versity in Baltimore, March 27-29. 

National Bureau of Standards. The UV. S. 
Department of Commerce is sponsoring the 
Very Low Frequency Symposium to be held 
at the National Bureau of Standards 
Boulder Laboratories. It is hoped that those 
interested be there along with the more 
than 200 physicists from the United States 
and several other countries when the sym 
posium is scheduled, January 23-25. 

University of Pennsylvania. An Operations 
Research Symposium is to be held at the 
University Museum Lecture Hall. It is spon- 
sored jointly by the Professional Group on 
Engineering Management of the Philadel- 
phia Section of The Institute of Radio En 
gineers and the Society of Industrial and 
Applied Mathematics. The meeting is to be 
field on February 7 


X-Ray Microscope 
Detects Behavior of Metals 


A powerful new tool for research into 
hitherto unexplored fields of metals, foods, 
went on public 
time yesterday 
when General Electric’s X-ray Department 
unveiled its new X-ray Microscope at the 
National Metals Exposition held in the 
Cleveland, Ohio, Public Auditorium. 

Under development for more than 4 years, 
the X-ray miscroscope promises to reveal 
hidden facts concerning such vital facts as 


chemicals and criminology, 


display here for the first 
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corrosion in metals, the effect of foreign 
materials in metals, the soundness of electro- 
plated coatings, and the effects of various 
processes on the behavior and structure of 
inetals, 

Secret of the X-ray miscroscope lies in the 
extremely tiny size of the focal spot, which 
is bombarded by electrons and thus caused 
to give olf X-rays. This target is only 40 
millionths of an inch in diameter. X-rays 
emanating from such a small spot fan out 
in all directions and hence magnify any ob- 
ject through which they pass. The X-ray 
microscope achieves magnifications up to 
1,500 times, and at the same time discloses 
the inner structure of the object being 
examined, 

While not as powerful in its magnifying 
power as the electron microscope, the X-ray 
microscope has an advantage in that it does 
not require mounting the specimen in a 
vacuum and other special preparation tech 
niques. 

It has an advantage over the optical mi 
croscope in depth of focus which permits 
three-dimensional examination of the speci 
men. No special sectioning is required to 
prepare the specimen. 

Its inherent advantage over both is that it 
penetrates to the interior of the object and 
reveals structures otherwise not visible. 

The X-ray microscope may be used either 
for direct recording the 
image on film. A Polaroid camera may be 
attached to produce an immediate record 


viewing or for 


on film. 

One of the major benefits brought by 
X-ray microscopy to the metalworking field 
will be the visualization of minute foreign 
particles in metals, which are ordinarily 
invisible because they are beneath the sur 
face, or appear, to the eye, to be identical 
with the surrounding metal. 

X-ray microscopy is also being studied 
for value in the field of foods, where it re- 
veals the internal structure of processed 
foods and the effects of various processes on 
this structure. This will guide the research 
food scientist in developing better foods. 

In the field of chemistry, X-ray 
scopy will aid in studying contamination in 
chemicals; the deterioration of fibers and 
textiles; the depth to which dyes and adhe 
sives penetrate; identifying plastics; sur 
face changes due to weathering; and study 
ing how well particles are distributed in a 
It offers the possi 
bility of use in quality control of carbon 
black in the rubber industry 

In the field of criminology, it will aid in 
identifying minute particles of fabric, soils 
and paints on objects found at the scenes 
of crimes. 

Basically, this is how the X-ray 


micro 


mixture or suspension 


micro- 
scope works: A narrow beam of electrons 
emerges from an electron “gun.” This beam 
is cut down to desired size by a condenser 
lens, and then passes through an objective 
lens. The tiny beam then bombards the tar- 
get made of a sheet of tungsten which is 
thick enough to stop the electrons but thin 
enough to permit the generated X-rays to 
pass through. The remainder of the instru 
ment is a simple shadow projection micro- 
scope. That is 
X-ray source casts an enlarged image on a 


a specimen placed near the 
fluorescent screen, where it can be viewed 
by the eve, or on a photographic film where 
the image is recorded 

The X-ray microscope was originally de 
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veloped at the General Engineering Lab 
oratory of General Electric Co., at Schenec- 
tady, N.Y., by Sterling Newberry and S. E. 
Summers and then engineered for produc- 
tion at the X-ray Department of General 
Electric in Milwaukee, Wis 


U.S.S. Ranger Gets 


Most Powerful Propulsion 


The USS Ranger (CVA-61), another addi 
tion to the U. S. Navy's increasing fleet of 
attack aircraft carriers, became the eighth 
vessel in the Navy to bear this name—but 
the most powerfully propelled of them all 

Equipped with propulsion equipment of 
than 100 
engines, the 
than 


sufficient power to drive more 


passenger diesel 
Ranger’s shaft horsepower is greater 


locomotive 


the combined 
Ranger predecessors. 

Her turbines and 
thoe aboard her sister ship the USS Sara 
toga (CVA-60), are the lightest ever con 
structed in weight per horsepower for ships 


propelling power of all 


reduction gears, like 


of this horsepower range, and have the high 
est horsepower rating of any engines ever 
installed aboard an American vessel. The 
propulsion equipment will develop over 
200,000 hp—equal to that of the Saratoga, 
but greater than any other Navy combat 
vessel. 

Both the Ranger's and the Saratoga’s tur 
bines use steam at the highest pressure and 
temperature conditions of any type combat 
vessel built for regular service for the Navy 
to date. Using newly developed alloys, the 
four cross-compound turbines and four 
double reduction gears in the Ranger are 
lighter and occupy less space than propul 
sion equipment in the largest World War II 
aircraft carriers. 

When the Ranger and the Saratoga were 
designed, a requirement was made by the 
Navy that they must represent the last word 
in engineering perfection at 
This objective made necessary the develop 
ment of many new design features and pro 


completion 


duction techniques, It was particularly true 
with regard to the propulsion equipment 
which incorporates a radically new design 
for turbines and gears. 
Both the turbines and 
were designed and developed by the Navy 


reduction gears 


and General Electric Company (GE) engi 


neers. They were manufactured at the GI 
medium steam turbine, generator and gear 
Mass 

5S. Navy and GE engi 


neers worked on the prototype designs and 


department in Lynn 
For nearly a year | 


calculations of the Saratoga’s and Ranger’s 
less than 24 


months from the date of each order, all the 


propulsion equipment. In 


propulsion turbines and the reduction gear 


sets were delivered to each ship 


The propulsion turbines for the Ranger 
and Saratoga are among the most efficien: 
ever developed for the Navy. Lighter and 
more compact than World War II types, the 
turbines require less fuel per horsepower 
than World War II units, although they de 
velop greater shaft horsepower. In addition 
the new turbines will enable the Ranger to 
steam efficiently at full as well as at cruis 
ing speeds 

The allov steel propulsion gears, which 
connect the turbines to the Ranger’s four 
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propeller shafts and re luce the speed of the 
highly efficient turbines to the necessarily 
slower shaft speed, are also of a modern 
lightweight Notwithstanding their 
size and rating, the gears are 50 per cent 
lighter over-all than if they had been built 
according to World War II design 


ing in weight means the Ranger can carry 


design. 


The sav 


more aviation fuel and/or fuel oil for in 


creased cruising range. 

lo meet the U. S. Navy Bureau of Ships 
specifications, the eears were accurately 
hobbed to a maximum tooth spacing varia 
tion of 0.0002 inches. 


feature of this newly de 


An over-all 
signed marine power plant fs its compact 
Although 
than three football 
quarter as wide, the equipment is designed 


unt of 


vessel longer 


ness. propelling a 


fields and nearl one 


to occupy a_ relatively small am 
space 

Other GE equipment aboard this newes 
aircraft H00-kw a 


turbine-generator sets to start the engine 


carrier includes: two 


of the jet planes; three 1,000-kw generators 


for attachment to diesel engines for emer 
gency electric power; circuit breakers, ele 


tric bus transfer equipment, and switch 


gear for the degaussing equipment instru 


ments for the main electric switchboard; 
controls for the oil purification equipment 
motors to machine shop 
thrustors and the 


height finding, search and fire con 


operate power 


tools lighting contact 
panels 
trol radar 


and the height finding and search radar an 


in addition to radio transceivers 


tennas, as well as the fire control equipment 

Similar propulsion equipment is to he 
installed on the three remaining attack air 
craft carriers—USS Independence (CV A-62) 
USS Kitty Hawk (CVA-63), and the CYV'A-64 


unnamed as of this writing 


Officers Elected 
by IRE for 1957 


J. T. Henderson 
cer of the National Research Council, Ot 
tawa, Ont., Canada 
of the highest engineering honors with the 


principal research offi 
has been accorded one 


as president 
(IRF 
aN 


consultant 


announcement of his election 
of the Institute of Radio Engineers 
for 1957. Dr. 
Loughren, 


Henderson § succeeds 


color television 
head of this international society 
president of Tokyo Fle 
Tok oO, Honshu 
will succeed Herre Rinia, director of 
Research Labora 
tories in Eindhoven, Noord Brabant, Ho 
land, as IRE vice-president 

Flected as 


Yasujiro Niwa 
trical Engineering College 
Japan 


research of the Philips 


directors for the 1957-1958 


term are D. FE. Nobel, vice-president i 
charge of the Communications and Elec 
tronics Division of Motorola, Inc 
Il ind Samuel Seely 


of the Department of Electrical Engineering 


Chicago 
professor and head 
at Case Institute of Technology, Cleve 
land, Ohio 

Regional Directors elected for 1957-19 
2?  F. A. Polkinghorn, Bel 
Telephone Laboratories, Whippany, N. | 


Kenneth Newton 


are: Region 
Region 6, Component 
Aviation Corp 
BR. Oxley 
Montreal 


Bendix 
Region 8, A 


Company, Ltd 


Parts Engineering 
Kansas City, Mo.: 
RCA Victor 


Oue., Canada 
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Control Board Directs 
Steel from Hot Strip Mill 


A 48-foot panel which is part of a 62-foot 


motor control line-up was recently installed 


in one of the largest steel mills on the 


astern seaboard 
built by 


Sche 


This tremendous pane! unit was 


the General Electric Gk) Company 
nectady, N It will contro sy motor 


hich tange in power from to 200 


I hese 
teel mill that 


hor wepowel motors are used in a 


Hianulactures various ly pe 


of pipe for use in oil and gas pipeline ap 
pli tions 

Onl hi control board 
has been i but this sec 


tion in another sec 


the steel 
weld 
pipe | point in the processing 


mill wall 


t dimensions ot length 


the material from the hot strip 


After tl precuttin the material 1 
cleaned and processed in order to expedite 
into the 


elded 


process 


the forming trom flat sheet steel 


tube form [hese are then seam 


and trimmed. Alter softening by the 


of induction annealin conveyors carry 


these items through a myriad of cleaning 


and final inspection stations. Following the 
inspection, the finished length 
ill delivered to a hipping area where 


dispersed according to hipment orders 
on hand 

All of the manufacturing, inspecting, and 
Station-to-station trans 


hipment packing 


porting, is done automatica ly also by use 


of the 


gigantic control panel 


Liquid Metal Heated 
Steam Generator Model Shown 


A scale 


generator is currently 


model of a liquid metal heated 


team being shown 


nation-wide by its developer to engineers 


research staffs, and developmental manage 


involved in reactor design and application 


The device, developed for use in nuclear 


power generation system incorporates a 


number of operational and safety features 


particularly applicable to using hot liquid 


metals to generate steam from sodium o 


odium potassium cooled reactor 


One 
sign is the double tube construction which, 


unique feature of the model's de- 


combined with double tube sheets, forms 
two barriers to separate the liquid metal 
water and steam generated. This 


alkaline 


from the 
is particularly with 


such as molten sodium, or sodium 


important 
metal 


potassium metals, since these metals react 


ivorously with iter, forming the explo 


sive gas hydrogen 


Ihe heat is transferred from the hot 


liquid metal inside the chrome molybde 


num steel inner tubes welded into tube 


heets which form a part of the head, of 


each unit. These inner tubes are expanded 
tightly into the outer tubes throughout the 
length of the heat 


transferred from the 


entire outer tube and 


inner tube to outer 


tube by conduction. The outer tubes are 


ded into tube sheets which form a part 
of the steam chamber or shell 


Therefore, if 


or any 


either tube should break 
tube joint should fail, the 
uuld flow 


formed between the two 


into an intermediate 


tube 
ne grooves are formed on. the 
the inner, or liquid metal tube 


inner surtace of the counter, o1 


team tube, torming passages to permit the 
flow of a monitoring gas into the intermedi 
ite space beetween tube 


welded to the 


sheets 
Pubes are tube sheets by a 
ie 1utomatic welding process that permits 
inspection of the 


complete radiographic 


comple ted joint 


Another 
Griscom-Russell Co. is the 


feature of this design by the 


practicability 


of monitoring the intermediate space be 


tween tubes and tube sheets with a gas so 


that very small amounts of leakage can 


rapidly be detected. The large steam evapo 


rator, with the two nozzles leading to the 


team drum, uses a patented insulated core 


tube and a bayonet design to reduce the 


thermal stresses caused by the difference 


in tube wall to shell plate temperatures 
The small superheater located below the 
also has a bayonet con- 


to guide 


steam evaporator 
struction with an inner core tube 
the molten metal to the sealed end of the 
metal 


tube. In both units the hot returns 


in the annulus between the core tube and 
the inside wall of the inner or molten metal 
tube 

being shown 


The model generator is 


throughout the country. It was in a promi 
position at the recent Trade Fair of 


Industry in Chicago, Il 


the Atom 


MODEL of liquid metal 
heated steam generator 
designed and developed 
for use in nuclear power 


generation systems 
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Postdoctoral and Research 
Fellowships and Associateships 


National Science Foundation. Plans to 
award 800 graduate and 175 postdoctoral 
fellowships for scientific studies during the 
1957-58 academic year were announced re 
cently. Subjects are: mathematics, physics, 
medicine, biology, engineering, anthropol 
(other than clinical), geog 


raphy, certain interdisciplinary fields, and 


ogy, psye hology 


fields of 
and social sciences. Graduate fellowships are 


convergence between the natural 


available to those who are working toward 
the master’s or doctoral degree in the first, 
intermediate, or terminal year of graduate 
College seniors who expect to receive 


1956-57 are 


study, 


a baccalaureate degree during 


also eligible to apply. Postdoctoral fellow 


ships are available to all those who have a 
Ph.D. in any of the fields listed, or who have 
training and experience ot 
In addition, M.D., D.D.S 


eligible pro 


had research 
equivalent value 
or D.V.M 
vided 


degree holders are 


plan of 
$1,600 


they present an acceptable 


study and research. Stipends are 


first year; $1,800, intermediate year; $2,000 


terminal year. Postdoctoral fellowship. sti 
pend is $3,800. Married Fellows will get de 


pendency allowances Puition, laboratory 
fees, and limited travel allowances will also 
Information and applications 
Fellowship Office, Na 
Academy of Sciences-National Re 
search Council, 2101 Constitution § Ave., 
N.W., Washington 25, D.C 

Oak Ridge Institute of Nuclear Studies 


Applications are open for 


pc provided 
ire available from 


tional 


places in the 
1957-58 Atomic Energy Commission Special] 
Fellowship Program in Industrial Hygiene 
The industrial hygiene fellowships leading 
to the 
lege graduates in engineering or the basi 


master’s degree are available to col 


sciences. It provides for nine months of 
graduate training in the subject at Harvard 
Public Health or at 
the University of Pittsburgh Graduate 


School of Public Health. Courses in public 


University’s School of 


necessary, and 
health 
industrial medicine, and 


health and biostatistics are 


clectives may include engineering, 
physics, toxicology 
related subjects. Stipends are $2,500 for the 
individual, $350 allowance each for spouse 
and for each child. Fellowship awards it 
clude payment of normal tuition and fees 
required by the university, a travel allow 
ance of six cents per mile for the Fellow 


not dependents) from the point of appli 


cation to the university, as well as assist 


ance to attend the annual meeting of the 
American Industrial Hygiene Association 
One or two years of graduate work or in 
dustrial experience may qualify a Fellow 
for an additional $200 in the basic stipend 


Additional 


blanks may be 


information and application 
from 
Division, Oak 
Studies, P.O 


\ spec ial two 


obtained Fellowship 
Relations 
Nuclear 


Penn 


Otlice University 

Ridge Institute of 
Box 117, Oak Ridge 
course in radiation chemistry for sci 
field 
teachers of college and university 
March 25 
April 6 and will include principal 


week 


entists interested and active in the 
and for 
graduate courses is scheduled for 
through 
phases of radiation chemistry and physics 
basic 


with emphasis on principles rather 


than applications. Four-week courses are 


starting on the following 


May 27 


also available 


April 29, June 24, and Sep 


dates 
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tember 9. Further 
special courses may be obtained from Dr. 
R. T. Overman, Chairman, Special Train- 
ing Division, Oak Ridge Institute of Nuclear 
Studies, P.O. Box 117, Oak Ridge, Tenn. 
Atomic Energy Commission. The AEC 
has established a program of special fel 


information on these 


lowships to encourage more students to 
pursue courses of study in the physical sci 
About 150 
fellowships carrying stipends of $1,800 plus 
tuition and dependency allowances will be 
awarded under the administration of the 
Oak Ridge Institute of Nuclear Studies 
Graduate Fellowship Program. The fellow 
paid to students 
registered in or accepted by a college or 
university 


ences and nuclear engineering. 


ship allowances will be 
where a program 
energy technology has 
been developed which is comparable to the 
one-year course of study at AEC schools. 
National Academy of 


of graduate 


study in nuclear 


Sciences—National 
Kesearch Council. Postdoctoral resident re 
search associateships have again been of 
fered by the joint organization for the 
1957-58 academic year at the Argonne Na- 
tional Laboratory, the National Bureau of 
Standards, and the Naval Research Lab- 
oratory. It also begins an associateship 
program at the Oak Ridge National Labo 
ratory which will provide the unusual op 
portunity for advanced training in basic 
research in radio astronomy, statistics and 
mathematical computer 
radiation and high-temperature chemistry 
microwave component theory, semiconduc 
tors, numerical analysis, liquid metals, low 
temperature, solid-state and reactor physics 
In addition, research in visual psychophysics 
and engineering psychology is available 
Stipends run up to $7,035 per year. Further 
information and applications can be se 
cured by writing to: Fellowship Office, Na 
tional Academy of Science—National Re 
search Council, 2101 Constitution Ave 
N.W., Washington 25, D.C 


biology, design 


Science Series 


New Entertainment Concept 


rhe Science Series, which was launched 
ith the telecast of “Our Mr. Sun” over the 
Columbia Broadcasting System (CBS) by the 
sell System is a new concept in television 
entertainment. It combines entertainment 
ind information in productions designe: 
service use 
hort times on the air. 


for public long beyond the 

The long-range use of the programs i 
nade possible by preparing them on colo 
motion picture film, so that they can be 
exhibited on television or elsewhere fo 
everal years after their initial telecast. The 
ire produced with much attention to fa 
and to detail so that their use may exten 
over a long period. 

In deciding to produce this special series 
of science telecasts, the Bell 
motivated by its own 


System was 
deep interest ir 
science, as well as its realization of the great 
mportance of science in modern life. The 
series is designed to give the public a 


broader knowledge and understanding of 
what science is and how scientists go about 
their work. The Bell Telephone Companies 
hope that, by showing the drama and ex 


citement of science, the company may help 


JANUARY 1957 


it to flourish and do even more for peopl 
everywhere 

the series will cover the broad 
While 
the information will be new, emphasis will 


Topics to 
range of modern science much ol 
be on the scientific knowledge 
novelty. 

“Our Mr. 
thorough and balanced picture of scientific 


father than 


Sun,” for example, gives a 
studies concerned with the sun, including 
material on solar astronomy, solar physics 
the uses of solar energy, and biological de 
pendence on the sun. Leading scientists in 
solar studies collaborated in preparing “Our 
Mr. Sun,” including Dr. Farrington Daniels 
University of Wisconsin Dt Armin 
Deutsch, Mount Wilson and Palomar Ob 
servatories; Dr. D. H. Menbel, Harvard 
Observatory; Dr. W. O. Roberts, High Alti 
tude Observatory of the University of Colo 
rado; and Dr. Otto Struve, University of 
California 

rhe series is being produced under the 
seneral supervision of a Scientific Advisory 
tjoard. All are eminent American scientists 
each selected both for his standing in his 
own field and for his interest in the prob 
lem of presenting scientific information in 
terms readily understood by the general 
public. 

Ihe fields of science represented on the 
Scientific Advisory Board include 
Clyde 


Anthropology—D1 Kluckhohn 


Harvard Universit 


Bacteriology and Botan Di I’ kK 


Burkholder, Brooklyn Botanic Garden 


Biology and Genetics—Dr. G. W. Beadle 


California Institute of Technolo 


Chemistry—Dr. Farrington Daniels 


versity of Wisconsin 
Engineering—Dr. Ralph 


vice president for research, Bel ‘Tele 


Bown, former 


phone Laboratories (Chairma 


Marine 
Maurice Ewing, Columbia University 


Geophysics and Geology—D 
Mathematics—Dr. Warren Weaver, Rock« 
feller Foundation (Vice-Chairman) 


Medicine—Dr. J. 7. 
Wisconsin 
Physics—Dr. G. R. 


sets Institute of 


towers, University of 


Harrison, Massacl 


Pechnology 


Frank 


ning 


Academ Aware 


movie director, is selected as the 


Capra, the 


producer of “Our Mr, Sun” because of hi 
interest in science and his special abiliti 
in the field of informational films. He is 
graduate of the California Institute of Tec! 
nology in chemical engineering, and he su 
pervised the production of the outstanding 
Why We Fight” series of films for the 
U. 8. Army during World War II 
cartoons in “Our Mr 
UPA Inc who besides their 
Academy Award-winning entertainment film 
(“Gerald McBoing-Boing” ind “When 
Magoo Flew”) have produced many factual 
aspects of 
Donald 


is now associated with the Scier 


Animated 


Sun.” were done | 


Pictures 


movies. Co-ordinator on scientific 


the film was Assistant Producer 
Jones, who 
tific Advisory 
ture provrams 


Beyond “Our Mr. Sun,” 
ductions in the Bell Svstem Science Seri« 


Roard in development of fu 


three more pro 


are already in work. Their subjects and 


their telecast dates will he announced later 
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MR. SUN is the hero of “Our Mr. Sun," the 
first program in the new Science Series tele 
cast in color over the CBS network on Mon 
days. Mz. Sun tends to be boastful about his 
power and accomplishments, but he does not 
impress his constant companion in the one- 
hour show, Father Time 


Electronic Analyzer for 
Steam Generating Unit 


An_ electronic 
alyze the operation of a giant steam gen 


system designed to an 
erating unit in a few hours—a task ordi 
narily requiring weeks of work by a team 
of specialists—has been 
by The Babcock & Wilcox Company (B&W) 
and The Bailey Meter Company 


deve loped jointly 


By means of “sensing” elements linked 


to analog scanners, the system can probe 


hundreds of different boiler locations. At 


the touch of a button, it begins gathering 


such data as temperature, pressure, and 


gas composition. Complex electronic de 


vices, Operating without human guidance 
then sort the information, supplement it 
with preset figures, and punch it in code 
on continuous tape 

transmitted by tele 
where B&W has a 


Translated auto 


Tape readings are 
type to New York City 

large electronic computer 
matically into code suitable for computer 


use, the information is processed mathe 
matically and transmitted back to the boile 
site for application by engineers and tect! 
nicians 


The new 


help engineers determine quickly and 


system has been developes 


nomicall uch boiler problem 


of heat losses, the -most efficient t 
fuels, and when and where to remove 


bustion waste deposits. Emphasizing 


need for a method 


ol correcting material 


or operating faults promptl BeW author 
ities pointed out that boiler malfunction 
and abnormal! fuel consumption ma cor 
tinue for ech under ordinar trouble 
shooting method They said that the 

tem also represent in effort to consery 


critically short engineering manpo eT 


reducing the number of personnel and the 
umount of time required to conduct boiler 
inalyses 

The “brain” of the system is a centrall 


co-ordinating unit § ce 


electronic 
B&W Research 

A special “scanning” device 

Meter Compar of 

makes it possible for the 
data from 


Fach scanning unit col 


located 
veloped at the Center 
Alliance, Ohio 
created by The Bailey 
Ohio 


gather 


Cleveland 
system to despread 


points of a boiler 
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lects information from 25 different sensing 
elements. Any number of these devices may 
be hooked up with the system, depending 
on the quantity and location of points from 
hich information is desired 

Recently the system underwent perform 
alice tests at the West Penn Power Com 
pany’s 
was used to gather data from 140 locations 


Springdale, Pa., station, where it 
of boiler number 88 

Potentials of the new equipment will be 
more fully realized when it is applied later 
this year to the first of three steam generat- 
built by 
Electric 


ing units of i new type 
BekKW on the 
Company power system, ‘This unit 
at the Ohio Power Compat Philo plant, 
Ohio 


Hpeing 
American Gas and 
located 
near Zanesville will utilize the high 


est steam pressure and temperature ever 
employed in the commercial production of 
electric power 

Data will be gathered from 500 different 
Philo unit 


Success{ul operation of 


locations of the compared with 


140 at Springdale 


the system on this unit will conserve both 
manpower and money during the boiler’s 
“proving out” stage, and provide perform- 
ance data of a type unobtainable in the 
past. 

Spokesmen for The Bailey Meter Com- 
pany, which plans to make the new equip- 
ment available commercially if it proves 
successful, said that the system has been 
analysis of 
They added, 
should be adaptable to 


designed primarily for the 
large steam generating units, 
however, that it 
smaller boilers or boiler elements, and capa- 
ble of being moved readily from one boiler 
to another 

In futere tests, officials of the two com- 
panies re.caled, the system will be applied 
not only to boilers, but to a broad range 
of equipment used in with 
them. They said that the system may shed 
new light, for example, on the combined 
operating efficiency of turbines and aux- 
iliary equipment used to produce and dis 


conjunction 


tribute electric power. 


LETTERS TO THE EDITOR 


INSTITUTE members and subseribers are invited 
» eontribute to these columns expressions of 
eopision dealing with published articles, technical 
papers, or other subjects of general professional 
interest. While endeavoring to publish as many 
letters as pessible, Electrical Engineering reserves 
the right to publish them in whole or in part or 


to rejeet them entirely. Statements in letters are 


Equation Corrections 


My letter to the Editor was published in 
1956 issue of Electrical En- 
gineering, for which I thank you. 


the September 


Unfortunately there are a few errors which 
need correction. On page 880, column I, 
line 2 ends with a word millimicron. In my 
original I use letters m.u. (phys.) which is 
the approved abbreviation for mass unit 
(physical mass unit). Thus, the millimicrons 
should be mass units 

Other errors appear in the 2 formulas 
halfway down the column (lines 37 and 45) 
which read 


v'c*) i? 


expressly understood to be made by the writers. 
Publication here in no wise constitutes endorse- 
ment or recognition by the AIEE. All letters sub- 
mitted for publication sheuld be typewritten, 
double-spaced, not carbon copies. Any illustrations 
should be submitted in duplicate, one copy an 
inked drawing without lettering, the other lettered. 


Captions should be supplied for all Mustratiens. 
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) 


m, (1 uv" ti 


And should read as in my letter 


M, (1 


May I suggest that the printer's proofs 
be forwarded to the writers for possible 
corrections, regardless of how trivial the 
matter seems to be. Thank you again. 


Very truly yours, 
ERNST J. MOMMO (AM ‘13, M ‘24) 


(Retired) 





NEW BOOKS 


The following new beoks are among these recently 
received at the Engineering Societies Library. Un- 
lees otherwise speelfied, books listed have been 
presented by the publishers. The Institute assumes 
no responsibility for statements made in the fol- 
lowing summaries, information for which ts taken 
from the prefaces of the books in question. 


AERODYNAMICS PROPULSION STRUCTURES AND 
DESIGN PRACTICE. By E. A. Bonney, M. J. Zucrow, 
and C. W. Besserer. D. Van Nostrand Company, Inc., 
120 Alexander St., Princeton, N. J., 1956. 595 pages, 
6 « 91/4 inches, bound, $10, The series, “Principles 
of Guided Missile Design,’’ of which thie ie the secend 


110 


volume, is intended to provide engineers and graduate 
students with basic information on missile technology. 
The present volume consists of three sections. Section 
I, on general supersonic aerodynamics, deals with such 
problems as skin friction, shock waves, and loads, and 
contains material on wind tunnels, ballistic ranges, and 
flight testing. Section II discusses the thermodynamic 
and aerodynamic principles governing the operating 
characteristics of jet propulsion engines. Section LI 
covers the design of the airframe and the packaging of 
its contents. Each section includes a bibliography. 


ASTM STANDARDS ON RUBBER PRODUCTS (1956). 
Published annually by the American Society for Test- 
ing Materials, 1916 Race St., Philadelphia, Pa. 741 
pages, 6 by 9 inches, paper. $5.75 Compiled into « 
single volume for convenience of reference, these 
standards cover processibility, aging, weathering, and 


low temperature tests; physical and chemical teste for 
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vulcanized rubber; and specifications and methods of 
tests for such products as automotive and electrical 
rubber, electrical protective equipment, insulated wire 
and cable, and nonrigid plastics. Various standards for 
latex, latex foam, sponge rubber, and adhesives are also 


included. 


ANALOG COMPUTER TECHNIQUES. By C. L. Joha- 
son. McGraw-Hill Book Company, Inc., 330 W. 42nd 
St.. New York, N. Y., 1956 264 pages, 6 by 9-1/4 
inches, bound. $6. It is the purpose of this book to 
provide students with the information necessary for 
the eompetent operation of the electronic differential 
analyzer, and to demonstrate to engineers the capabil- 
ities and limitations of this type of computer. The 
early chapters discuss linear components, amplitude- 
and time-scale factor adjustment, the setup of linear 
systems of differential equations, nonlinear components, 
and function-generating techniques. The later chapters 
onsider such topics as applications to the solution of 
problems other than ordinary diflerential equations, 


checking results, and repetitive analog computers, 


APPLIED ELECTRICAL MEASUREMENTS, Edited by 
I. F. Kinnard. John Wiley & Sons, Inc., 440 Fourth 
Ave., New York, N. Y., 1956. 600 pages, 5-7/8 by 
$15. The two parts of this text 
and reference book deal, respectively, with the meae- 
urement of electrical quantities and the measurement 


9-1/4 inches, bound. 


of nonelectrical quantities. Part I includes chapters 
on the history, theory, and functional analysis of 
measurements, as well as on methods and mechanisms 
for the measurement of current and potential differ- 
ence, resistance, inductance, wave form, ete. Part I 
covers measurement of light, heat, sound, liquids, 
gases, and time. The treatment of each subject and 
method is preceded by a review of the undeelying 
physical and mathmatical principles. There are chapter 
bibliographies, 


THE ART AND SCIENCE OF PROTECTIVE RE- 
LAYING. By C. R. Mason. John Wiley & Sons, Ine., 
440 Fourth Ave., New York, N. Y., 1956. 410 pages, 
5-7/8 by 9-1/4 inches, bound, $12. Elementary in 
nature, but useful to the practicing engineer as «@ 
summary of new advances, this text deals with the 
fundamental principles of relay design and application. 
The various types of relays, including wire pilot, car- 
rier-current pilot, and microwave pilot, are treated in 
detail, and full coverage is given to the protection of 
the various elements of a power system—generators, 
motors, transformers, busses, and transmission lines. 
References are listed at the end of each chapter. 


CIRCUIT THEORY AND DESIGN. By J. L. Stewart. 
John Wiley & Sone, Inc., 440 Fourth Ave., New York, 
N. Y., 1956. 480 pages, 5-7/8 by 9-1/4 inches, bound. 
$9.50. This is a descriptive treatment of pole-zero 
methods and their applications to the synthesis and 
design of networks both with and without vacuum 
tubes. The book contains a detailed discussion of the 
design of low-pass and band-pass amplifiers, and, ia 
three chapters on feedback devices, deals with feedback 
amplifiers, and servomechanisms. 
Intended as a text for undergraduate and graduate 
students, the level of treatment requires a background 
in caleulus, elemenary differential equations, cireuit 


linear oscillators, 


theory, and vacuum tubes, 

CONTRACTS, SPECIFICATIONS, AND ENGINEER- 
ING RELATIONS, By D. W. Mead. Rewritten by Mead 
and Huat, Inc., with J. R. Ackerman. McGraw-Hill 
Book Company, Inc., 330 W. 42nd St., New York, 
N. Y., third edition, 1956. 427 pages, 6 by 9-1/4 
inches, bound, $7. The first part of this standard text 
deals with the training and work of the engineer, fac- 
tors determining professional success, engineering 
ethics, and the writing of letters and reports. The sec- 
ond part deals, briefly, with the engineer in various 
legal situations (as an agent, as an expert witness, 
etc.), and, in more detail, with construction by direet 
employment and by contract; advertising and letting 
contracts; and contract documents. The last part of 
the book covers the preparation of specifications for 
materials, processes, machinery, and engineering work. 
Forms, as well as « complete set of specifications for 
@ construction job, are included. 


CURRENTS,: FIELDS, and PARTICLES, By Francis 
Bitter. John Wiley & Sons, Inc., 440 Fourth Ave., 
New York, N. Y., 1956. 599 pages, 6 by 9-1/4 inches, 
bound. $8.50 The subjects dealt with include electri- 
cal quantities, electric fields, electrical properties of 
matter, magnetic fields, electromagnetism, optics, wave 
mechanics, atoms and electrons, and atomic nuciei. The 
book has been written an a text for the second year 
of a two-year course in physics for selence and en 
gineering students 


DAVISON’S TEXTILE BLUE BOOK. Davison Publish- 


ing Company, Ridgewood, N. J., 9let edition, 1956. 
1,284 pages, 5S by 8-1/4 inches, bound, $7.25 (handy 


ELECTRICAL ENGINEERING 





edition) $9.75 (office edition) Thies standard guide 
to the textile industry lists manufacturers of cotton 
woolen, worsted, carpet, rayon, silk, and synthetic 
fabrics, giving principal officers, capitalization, sum- 
ber and types of machines, number of employees, and 
specialties. It also contains information on knit goods 
mills, dyers amd finishers, associations, schools, ete. 
The main lists are geographical, with indexes by mills, 


lyers, and raw cotton firms. 


INDUCTION HEATING PRACTICE. By D. Warburton- 
Biown. Philosophical Library, Inc., 15 E. 40th St., 
New York, N. Y., 1956. 192 pages, 5-7/8 by 9 inches, 
bound. $10. The general principles and specific prac 
tical applications of induction soldering, brazing, and 
hardening are discussed, and detailed information is 
given on the design of coils, inductors, and handling 
fixtures, Factors to be considered in selecting the 
process also are treated, and one chapter is devoted 
to the design of components for production by the 
nduction heating method. 


INDUSTRIAL ENGINEERING HANDBOOK, Edited by 
H. B. Mayuward. McGraw-Hill Book Company, Inc., 
330 W. 42nd St., New York 36, N. Y., first edition, 1956. 
Various paging, 6 by 9-1/4 inches, bound. $17.50. This 
comprehensive reference book for practicing industrial 
engineers contains 58 chapters grouped in the follow- 
ing 8 sections: the industrial engineering function, 
methods, work measurements, predetermined-elemental- 
time standards, wage payment, control procedures, 
plant facilities and design, and other aspects. The in 
dividual chapters, each prepared by an authority in the 
field covered, deal with a wide range of techniques 
and functions, including organizing for industrial en 
gineering; process charts; curves and n »mographe; 
planning and measuring maintenance and construction 
work; product classification, 


and the preparation of 


reports 


INTRODUCTION TO SOLID STATE PHYSICS. By 
Charles Kittel. John Wiley & Sons, Inc., 440 Fourth 
Ave., New York, N. Y., second edition, 1956. 617 
pages, 5-3/4 by 9-1/4 inches, bound. $12. An account 
of such representative aspects of the physics of solids 
as crystal structure, thermal and dielectric properties 
of solids, the free electron and band theories of 
metals, paramagnetism, ferromagnetism, supercondue- 
tivity, and semiconductors. This edition provides fuller 
explanations of basic concepts than did the previous 
edition and includes new material on alloys, imper- 
fections in solids, photoconductivity, and luminescence. 
The book is intended for scientists and engineers who 
may not have had formal courses in the subject, as 
well as for students of physics, chemistry, and engin 
cering. 


KABEL-HERSTELLUNG. By W. Ehlers and H. Lan. 
Springer-Verlag, Berlin, Cermany, 1956 134 pages, 
6-1/4 by 9-3/8 inches, bound. DM 56. This compre- 
hensive treatise on electric cable manufacture first 
describes the structure and uses of a wide variety of 
cable types and then discusses the general and specific 
properties of the insulating materiale used. The bal- 
ance of sections deal with the production methods aad 
equipment for efficient and rapid continuous operation. 


M/.TERIALS OF ENGINEERING. By C. A. Keyser. 
‘rentice-Hall, Inec., Englewood Clifie, N. J., 1956. 
502 pages, 5-5/8 by 8-5/8 inches, bound. $8. Basie 
information on metals, inorganic nonmetallic materials, 
and organic materials, presented concisely and with 
emphasis on practical applications. About three-quarters 
of the book is devoted to metals, the remainder to 
such materials as clay, glass, gypsum, concrete, plas- 
ties, rubber, organic coatings, and wood. 


MECHANICAL DESIGN FOR ELECTRONIC EN.- 
GINEERS. By R. H. Garner. D. Van Nostrand Com- 
pany, Inc., 120 Alexander St., Princeton, N. J., 1956. 
223 pages, 5-1/2 by 8-3/4 inches, bound. $5. A con- 
cise review of methods for the design and construction 
of rack systems, apparatus cabinets, chassis, panels, 
and other equipment, along with practical suggestions 
for sheet metal working, finishing, soldering, brazing, 
etc. Additional subjects treated include accessibility 
for servicing, ventilating and cooling, labeling of 
panels and cables, coil winding, printed circuits and 
potting of compenents. 


MECHANICAL DESICN FOR ELECTRONICS PRO- 
DUCTION. By J. M. Carroll. McGraw-Hill Book Com- 
pany, Inc., 330 W. 42nd St., New York 36, N. Y., 
1956. 348 pages, 6 by 9-1/4 inches, bound. $6.50. In- 
tended to meet the needs of electrical and mechanical 
engineers as well as those of electronics engineers, 
this book is a compendium of design methods, pro- 
duction processes, and manufacturing techniques used 
in electronic industries. The wide range of subjects 
covered includes space planning, chassis design, fabri- 
cating and finishing, potting, 
methods, and cabinet construction A chapter on 


shielding, assembly 


environmental factors deals with design to withstand 
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shock and vibration, extreme temperatures, explosive 
atmospheres, and other hazards. The book is based 
on a group of articles in the October 1954 Electronics 


magazine, 


NATIONAL STANDARDS IN A MODERN ECONOMY 
Edited by Dickson Reck. Harper and Brothers, 49 E 
$3rd St., New York 16, N. Y., 1956. 372 ; , 61/8 
bv 9-1/2 inches, bound. $5. Comprised of a series of 
articles by well-known authot.sties, this book is an 
examination and assessment of the standards movement 
as a whole within the United States, The articles deal 
with both the history of the movement and with appli 
cations of standards in specific fields: interchangeable 
parts manufacture, supply and purchasing, telecom 
munications agricultural products military goods, 
consumer goods, et A review of the international 
standards movement is included, and a number ol 
articles are devoted to the implications of standardiza 


tion for management, labor, and the consumer, 


THE ORIGIN AND NATURE OF ORE DEPOSITS 
By R. T. Walker and W. J. Walker. The Walker 
Associates, Box 1068, Colorado Springs, C« 1956 
364 pages, 6 by 9-1/4 inches, bound. $6.50. The dis- 
cussion wwers the origin of fesures; mantos; 
irregular masses; basi and siliceous ore-bodi 

copper, zinc, lesed, silver gold, and anium oe 
bodies. Several chapters are devoted to the origin of 
ninor metals, and indicator gangue minerale and ex 
oration practice are also treated. The authors give 
the various theories of origin in condensed form, 
emphasizing the importance of magmatic gases ia 


mineralization and in certain types of rock alteration 


DER PAPIER-KONDENSATOR 
gen. Verlag H. Goenningen, Schlitz, Hessen, Germany, 


By Hermann Goennin 


second edition. 1956. 215 pages, 5-5/8 by 8-3/8 inches, 
bound. DM 56. A comprehensive, detailed, and prac 
tical treatise on paper capacitors covering fundamentals 
design, analyses, manufacture, testing application 
problems, and numerical examples of design execution 
This new edition has an extensive bibliography of 260 
references, mainly German, and lists of German speci 


fications and manufacturers 


NUCLEAR ENERGY. 

Edited by R. A. Charpie and 
others. McGraw-Hill Book Company, Inc 330 W. 42nd 
St... New York 36, N. Y., 1956. 492 pages, 6 by 9-1/4 
inches, bound. $14. The first five chapters of this 


PROGRESS IN 
Series 2—Reactors 


Volume 1, 


review of the present state of reactor technology are 
summaries of the power reactor programs in the 
United States, Canada, the United Kingdom, Europe, 
and the Soviet Union. The remaining six chapters deal 
with the Shippingport reactors; a prototype boiling 
water reactor; aqueous homogeneous power reactors; 
the graphite-moderated, gas-cooled pile; the sodium- 
cooled graphite reactor; and fast power reactors. A 
country-by-country list of existing and projected re 
actors is given at the end of the volume. 


PROCRESS IN NUCLEAR ENERGY. Series IV. Tech 
nology and Engineering. Volume I. Edited by R. 
Hurst and S. McLain. McGraw-Hill Book Company, 
Inc., 330 W. 42nd St.. New York 36, N. Y., 1956. 
420 pages, 6-1/4 by 9-1/4 inches, bound. $12. Com 
prised of selected papers by a aumber of authorities, 
this volume reviews the present state of knowledge on 
coolants, moderators, heat transfer, reactor chemistry, 
and reactor corrosion. Included are papers dealing 
with the production of heavy-water, graphite, and 
beryllium oxide; liquid metal handling and pumping; 
pumps for cooling systems; heat transfer in boiling 
water systems; and aqueous corrosion of sirconium. 


RAND WERTPROBLEME DER MIKROWELLEN 
PHYSIK. By F. E. Borgnis and C. H. Papas. Springer 
Verlag, Berlin, Germany, 1955. 266 pages, 6-1/8 by 
9.1/4 inches, bound. DM 48. A detailed treatment of 
the handling of boundary value problems in microwave 
physics, By the use of relatively recent development 
of mathematical operations it has become possible to 
gain useful correlation with experimental results. This 
book uses the static of stationary 
method of Schwinger, basically similar to the 


representation 


tional principle’’ method, for approzimate analyses 


leading to a wide range of solutions 


SCIENCE AND ECONOMIC DEVELOPMENT. New 
Patterns of Living by R. I Meier. John Wiley & 
Sons, Inc., 40 Fourth Ave., New York, N. Y 1956 
266 pages, 5-7/8 by 9-1/4 inches, bound. $6. The 
author reviews world needs and resources briefly and 
discusses possible means of attaining a reasonable 
level of living for the world’s population by the appli- 
cation of recent discoveries in science and technology, 
particularly in the areas of foods and fuels, He also 
deals with the possible effects of new technologies on 
social and industrial organization, and suggests that 
a scientist 


a “mutant type of scientist and engineer,’ 
executive, may achieve dominance in the resulting 
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society. Fundamental probleme needing solution—the 
proteia supply, low-grade ore atilization, means e! 
transport, and others are listed in as appendix. 


4 STUDY OF THE THERMAL ASPECTS OF THE 
LIGHTING SYSTEM. Part I. Ite Relation to the 
Cooling Load. Prepared by a Joint Committee of the 
ASHAE and the Illuminating Engineering Society 
(IES) The American Society { Heating and Als 
conditioning Engineers ASHAE), ¢ ‘ “., New 
York, N. Y., 195 1 pa 
paper. t 


inches 
es series 
betweea 
design 
briet 


ant 


lighting 


LES TRANSMISSIONS UISSANCE " 
Patin Editions Evyrolles, Paris France S38 pages 
6-1/4 by 9-3/4 inches, bound. Fr. Fre. 3900. A com 
rehensive treatment of power tran 
changing 
neiderationsa of power t i son 


neluding speed device ‘art vere 


theoret ai e 
Jiscuasion of strength of matewiale etailed 


treatments { the principles t many 


ypes of power transmissions for of uses 
rt il gives descriptions ihe eo end 
uchines. Brief treatments are 


an unite, and servomechanisaw 


VACUUM DEPOSITION OF THIN FILMS By |! 
Holland. John Wiley & ys, Inc., 440 Fourth Ave 
New York N. Y¥., 1956 

und. $1 A comprehensive work 


ra, wit leposition edurea and the physice 


pages, 5-1/2 by 9 inches 
jealing, in i 
hapt f 
properties of thin Glms. Material is included om ap 

nt sy ie l “, techniques for 
reparation 
filme for 


degassing 
yating of plasti ‘ rated aluminum filme 
interference \ sputtering 


is a bibliography ve OO relerences 


By F 


Cermany, 


Koppel 
mann Springer-Verlag, Berl 1956 225 
pages, 6-1/4 by 9-1/4 inches bound. DM 30. A gen 
eral survey { the subject of mechanical rectifiers 


WECHSELSTROMMESSTECHNIK 


particularly the vibrator type, for rectifying low cur 
rents (10 to 100 eps), showing the versatility of the 


instrument Theory and 


operation are considered in 
considerable detail, together with descriptions of de 


signs on the mark 


PAMPHLETS 


The following reeently issued pamphiets may be of 
interest to readers of “Electrical Engineering.” Al? 
inquiries should be addressed to the lseuers 


13 SUCCESTIONS TO HELP YOU GET THE 
MOST OUT OF INDUSTRIAL TRADE SHOWS. A new 
edition of this pamphlet le being offered to the public 
by the Convention Bureau of Standard Printing Service 
The pamphlet demonstrates to the visitor of the trade 
convention or exhibit how he can best utilize his time 
what to see and what not to see; and other important 
information of valuable use @® every convention-goer 
There is no charge for this literature; merely write to 
Convention Bureau, Standard Printing Service, 3 N 


Dearborn St., Chicago 2, Il 


A LOW NOISE 215.225 MC CONVERTER. A 215-225 
MC Converter to reduce noise in vhf receivers has been 
designed and developed by the Naval Research Labo 
ratory and is described in @ research report « able 
to industry through the Office of Technical Services 
U. 8. Department of Commerce. The converter achieves 
a low noise figure in the receiver equipment that was 
unattainable with previous tubes, With the use of « 
General Electric (CE) CL 6299 triode the converter 
tunes the desired frequency range while the nolse figure 
remaine essentially constant. The improvement in the 
noise figure is due to low losses, low equivalent noise 
resistance, and low transit time conductance of the 
tubes. The CE tube is emall in cise, has low power 
requirements, and excellent noise characteristics, ac 
cording to the report. The converter has also been used 
in receivers in the 220 Me region and can be adapted 
to others in the same frequency range provided that 
receiver bandwidth need not exceed 1 Me. The report 
is PB 121214, L. Hoffman, Naval Research Laboratory, 
June 1956, 7 pages, price S0¢. It may be ordered from 
the Office of Technical Services, U. 5. Department of 
Commerce, Washington 25, D. C 
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IMPLIFIED PRACTICE KECOMMENDATION e ut causing undue inconvenience tronics. 360 pages, illustrated. McGraw-Hill. $6.50. Thie 
. 5. Printed copies of Simplified Practice Recom- t les are purely visory as far as w design aid which gives a good deal of in 
dation §K256-55 teel Outlet yes «(Zine of Protection Association is concerned i on th cial problems of manufacturing 
have been made available by the 100 technical committees composed of ex lev ectre bes and transistors. The treat 

de Division, Office of Technical : q general public, Government r lle ) » designer who must 
partment of Commerce, The recom . ' ar prepa regularly review translate ageregatic ec breadboard cir- 
« Technical Con and Ul 7, ndards. Many of s to an item of fini pment sufficiently 
esentatives of outlet ¢ ¢ al sently been adopted and withstand its intended environment and able 
and sizes of ed j of the National sunufactured for the lowest possible cost. In 

ce boxes, covers i , } nion Board of formation on a wide variety of processes and materials 


general use and ‘ lerwrit 1 other organiza including mechanical layout of equipment, 


g an adequate 7 y ‘ ¢ ri per volume sheet-metal work, machining operations, electric and 

es illustrations ned f » Department, . magnetic shielding use of resine and other sealing 
ee ee . ' ° at A are compounds, and mechanisms and electric motors. 
other details pertaining j it ieee pulled cae soleil teas ie 
earner sco yd ' ize bly, modular design and efficient 
iperintendent of Docu CHARACTER! IRCRAFT ANTI ym gir and = nonelectrical acceptance 
Ofhice, Washington 25 COLLISION LIG ore ‘ @ tests of vernment equipment. The book 
cent will be . init esaine - . , i m such subjects as the USAF 

ear ment Re | eal hou electronic equipment; special 

yt Ne 284 released by the iv Aeronautics Ad for making parts and for 


RURAL ELEC I ATION, VOI Il. A wet of 10 ministration (CAA). Lighting units installed on a DC-3 


ribir j eme t possible solutions ' ‘ ear ights at 


servomechanisams; techniques 
of etched iri and dip soldering; design of equip 
aSreus puetes oF , 7 supply, and util e at isting haze. Various angles of ment to withstand vibration, shock, high temperatures 


fit und application of human engineering 


and hum 
factors to design of control panels, etc. The book is 
based on a series of articles on this subject that ap 


peared i leetron In the selection and editing of 


been pul ' . » that all of the light units were 
| ine j 

mmission ‘ i angles. The unite were 

e plane to permit easy 


observation and no m the 
maintenance, o ctivenese mater t was made to present the informa- 
tographe of all lighting unite tion lectrical and mechanical engineers as 
well electronic engineers. Further details are 
of wind-driv vs be ing-unlt cov : available m McGraw-Hill’s Book Information Serv- 


jee, 327 fist St., New York 36, N. Y. 


ira Th ri P 1 
“ , i haracteristics ‘ mission 


apacity hydro a ne ante sbiice , it characteristics, and flight test data 

S a8 pert ~ . wae , I es of comparison, the characteristics of the 

ems under men | t ow-intensity position lights were meas SYMPOSIUM ON IMPACT TESTING. ASTM Special 
reported, The report, PB 121329 fechnical Publication No. 176. In the past few years, 

CAA Technical De engineers and technologists have had increasing interest 

may be ordered fron in the effect of impact and shock on various materials, 

in Saat Wad st ‘Ghat eis Gils on dies seis ee Department ‘ Both on a theoretical and practical b investiga- 
nities an opportunity of mvering thele cuverion cage mtaine 27 pages tions have pushed forward new thinking about impact 
00 tncleding pany Gicures end dlneseme, May bi testing not confined to notch bar testing. This sym 
the Sales Se n, Europess Offico of thi posium, sponsored by Committee E-1 on Methods of 

GAS TUBES. The revised edition « Testing, tries to fulfill the larger needs of thie area 


s 


Geneva witzerland, or may be ordered 


75 types of testing by including papers discussing impact and 
shock tests for parts, components, and complete struc 


. contains technical data on 
4o¢ ; , eee : ul worwes vacuum power tubes—air-cooled 
ype de , led, and water-cooled—ranging in power tures. Five additional papers considered timely and ap 

it ibility up to 100 kw; rectifier tubes —vacuum propriate to the subject are included along with the 

, vapor, and gas; thyratrone-—gas and mercury material presented through the symposium, Such in 
NATIONAL ELEC AL, CODE gnitrone; magnetrons, and vacuum-gauge tubes novations as the impact tube are discussed and 
environmental conditions, particularly temperature, are 


considered. The broad outlook is taken, so as to en 


; al « ‘ een pt ’ pe is accompanied with a brief genera 
lishe t > ectl Ans ation < io charted dimensions, ratings and operating 
(NFPA), it was ane Smith, secretary and a base or terminal-connection diagram hance the practical application of this type of work 
of the Association's ‘ Commit , graphea of representative tube types in each tub The , which contains many graphs, charts, and 
The newest edit rd ed fr f y are shown throughout the publication. The 24 photographs, also contains several bibliographies. 170 
revious 1953 | and conta all inter booklet (PGI0IC) may be obtained at Radi pages. Copies may be obtained from the Americar 
Imentea which have been pted since publication poration of America Tube Distributors or by send Society for Testing Materials, 1816 Race St., Philadel 
6 earlier edition, Among many new features ' to Commercial Engineering, RCA Tube Dis phia, Pa., for $3.50 each 
1956 Edition are al on current carryir Harrison, N. J 
of uminu r ‘ ot ] 

ents tor fae " oie ol for ro cae your ARCH PEOPLI , . PROCEEDINGS OF THE CONFERENCE ON RADIO 
julrementa for receptacles in dwe - ; andl ! bn _ — INTERFERENCE REDUCTION, VOL. I AND I. These 
fluorescent lamps, an article . . ee . 7 " . ios presented at the © books comprise the complete text of papers presented 
idustria tesearch Institute, Apri at the 1954 and 1956 Conferences and cover both 


raceways, and tra rmer vault } 
. revolve around the centra tutorial aspects and contemporary developments in the 


Rlestsi : earch scientist and engineer, are field of electronic and electrical interference reduction 
Recruitment Toda The papers cover material of interest to both manufac 

Rating and Eval urers and research and development laboratories, in 

by a port ol cluding the areas of measurements, design techniques 

onquest upon the senta practical suppression measures, and component develo; 

annual Medal Award ment. Equipment and systems covered encompass radi 

leadership in manage and radar, aircraft and missiles, vehicles, and electri 

for sale through devices. These volumes are available at a cost of % 

square, iN for the set, and may be obtained from Armour 

Research Foundation, Department | 10 W. 35th St 
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what is 


grey 
matter 
worth? 


For the engineer or scientist who 
has enough to make him different, 
grey matter is worth a rewarding 
life of creative achievement in 

a working climate where ideas are 
King...and the benefits measure 
up to the man and his mind. 


For 56 years Firestone has grown 

on grey matter —in Research, 
Development and Production. Now, 
simply, we need additional grey matter 
for such Firestone “‘firsts”’ as the 
“Corporal” surface-to-surface ballistic 
missile. Here are just a few of the 
Engineering activities in which 
Firestone needs more grey matter: 


Electronics Systems 
Mechanical Systems 
Propulsion Components 
Flight Simulation 


Mechanical Structures 
and Dynamics 


Stress Analysis 
Metallurgical Lab 


If you’re the man with extra grey 
matter who wants the chance to really 
use it, write us today. We'll put you 
in touch with a Firestone man who 
has your kind of grey matter, too. 


Firestone 


GUIDED MISSILE DIVISION 


RESEARCH *® DEVELOPMENT * MANUFACTURE 
“Find your Future at Firestone’’— Los Angeles « Montere 
g Y 


WRITE: GCIENTIFIC GTAFF DIRECTOR. LOS ANGELES 54, CALIF. 
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Sethe ute cated Muley ti 


SYMBOL OF AN ENGINEER'S FUTURE... 


RCA offers the opportunity for you to apply your engineering talents to its 
Missile Test Project at. Patrick Air Force Base, Florida—‘*Launching Site 
of the Satellite.”’ 

For complete information 
about this new and 
challenging field, write to: 


Here at the world’s largest missile testing laboratory, extending from Florida 
far across the South Atlantic, youcan enjoy professional status with the recog- 
nized leader in electronics. Unprecedented growth opportunities are offered 
in various phases of data acquisition, transmission and processing, including Mr. Wm. T. A. Baxter, 

Radar—Communications—Optics—Computers— Timing— Telemetry Personnel Manager, Dept. N-9A 


: RCA § e . 
At RCA’s Missile Test Project you will enjoy professional advancement CA Service Company, Inc 
Missile Test Project 


combined with famous Florida living. You and your family will appreciate P.O. Box 1226 
the ideal Cumate on Florida’s Central East Coast which allows year ‘round Melbourne. Florida 


outdoor activities 


Let MTP become a symbol of vour future! 





MISSILE TEST PROJECT - MELBOURNE, FLORIDA 


Tak.®@ 
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eS Deg ku... 


that ceramics can be supplied, in 


F- FR F—- CC i S | © NJ quantity: To tolerances generally 


associated with precision metal work. 


€2 ema ; < yo NM | €3 ~ Pistons and cylinders with maximum 


clearance of as little as .0015”. 


produced to 
precision tolerances 


New equipment and techniques are constantly added 


to improve precision. Few people—few engineers— In thicknesses from .007” up. 
are aware of the close tolerances which are now 
possible. There are 3 main reasons for this progress: In tubular form as small as 


; 015” OD, .008” ID. 
COMPQSITIONS. Widest range in the industry. Some 
AlSiMag materials are hard as sapphire — more wear 
resistant than tool steel — and are non-magnetic and 
chemically inert. New Alumina “super ceramics’ perform as 2-56 thread. 
unbelievable feats of strength, thermal and mechanical 
shock resistance plus excellent electrical characteristics at With drilled holes as small as .010” 
ultra high frequencies and temperatures. Improved char- 
acteristics promote ruggedization, permit miniaturization. 


CONTROLS. In preparation of raw materials, designing 
and building dies, calculating shrinkages . . . at every 
manufacturing step — forming, firing, inspecting. Over 55 
yeors of experience — where precision in ceramics was 
pioneered ! 

FINISHING. Equipment plus skill. Every machine for pre- 


cision finalizing. Thoroughly trained personnel who con- 
sider difficult specifications a personal challenge. 


With faces parallel within .0005”. 


In flatnesses within light bands. 


Threaded screws as small 





Tell us about your com- 
ponent problems. AlSi- 
Mag Precision Ceramics 
may do a better job for 
you. Send us o blueprint 
or sketch with an outline 
of the operating proced- 
ure for complete detoils. 





LAVA CHATTANOOGA 5, TENN. / 
Bs I ‘@) N 55TH YEAR OF CERAMIC LEADERSHIP 


For service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. * Boston: Newtor 

Center, Mass. * Buffalo, N.Y. * Chicago, | * Cincinnat ). * Cleveland, O. * Dallas, -Texas * Detroit, Mich. * High Point, N. C. * Los Angeles. 

Calif. * New York: Ridgefield, N, J. * Philadelphia, Pa. * Pittsburgh, Pa. * St. Louis, Mo. * St. Paul, Minn. * So 

Canada: Minnesota Mining & Manufacturing of Canada; Ltd., P. O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing 
International Division, 99 Park Ave., New York, N. Y 


4 
San Francisco, Calif. * Seattle. V 
} 


vasr 
c 








(Left to right) Dr. John Bardeen*, Dr. William Shockley* and Dr. Walter H. Brattain, shown at Bell Telephone 


Laboratories in 1948 with apparatus used in the early investigations which led to the invention of the transistor, 


Bell Telephone Laboratories Salutes Three 
New Nobel Prize Winners 


Drs. John Bardeen, Walter H. Brattain and William Shockley 


are honored for accomplishments at the Laboratories 


The 1956 Nobel Prize in Physics has 
been awarded to the three inventors of 
the transistor, for “investigations on 
semiconductors and the discovery of the 


transistor effect.” 


They made their revolutionary con- 
tribution to electronics while working at 
Bell Telephone Laboratories in Murray 


Hill, N. J. 


announced in 1948. Bell Laboratories is 


Discovery of the transistor was 


proud to have been able to provide the 


environment for this great achievement. 


‘Dr. Bardeen ia now with the University of Illinois, and Dr 


Nobel Prize 


awarded to Bell Telephone Laboratories 


This is the second 


scientists. In 1937 Dr. C. J. Davisson 
shared a Nobel Prize for his discovery 
of electron diffraction. 


Such achievements reflect honor on 
all the scientists and engineers who work 
at Bell Telephone Laboratories. These 
men, doing research and development 
in a wide variety of fields, are contribut- 
ing every day to the improvement of 
communications in America. 


Shockley is with the 


Shockley Semiconductor Laboratory of Beckman Instruments, Inc., Calif. 


Beli Telephone Laboratories 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 





vaste fiery LINE 
SAFETY 
SWITCHES 


to meet the 


NEW NEMA 
STANDARDS 


e The table below shows Square D 
switches meeting new industry specifi- 
cations. Notice how they clarify conflict- 
ing features which existed under old 
designations. Notice, too, that they es- 
tablish a new, heavy-duty industrial 
switch, Type HD. 

One important thing which remains 
unchanged is the DESIGN LEADERSHIP 
which has made SQUARE D SAFETY 
SWITCHES industry's overwhelming 
FIRST choice for more than fifty years. 
Compare them, feature for feature. 
They cost no more, why settle for less? 



























TYPE LD 













HEAVY DUTY NORMAL ®uTY 
New formerly Types 4. S, of A 


LIGHT DUTY 
formerly Types 0 or G 






DESCRIPTION 












w— 600 
250 of 600V AC, OC 


NEMA 12 « industrial Use 


Rating-Ampere 
Voltage 


3— 1200 
250 of 600V AC, DC 




























Mechanism 


independent of Handle 


independent of Handie 





(Gasketed) 
NEMA 4 . ti 
, e & 5 + Water-tignt & NEMA 1+ General Purpose NEMA 1 « General Purpose 
Enclosure Dust-tight aR 
NEMA 7 « Explosion-resisting NEMA 3R - Raintight NEMA JR. Raintignt 
Class |—Group DO 
NEMA 9 - Explosion-resisting 
Horsepower NEC Fuse Ratings NEC Fuse Rating NEC F R 
Rating Dual-Element Fuse Ratings Dual-Element Fuse Ratings use Rating 
Operating Quick-Make, Quick-Break Quickh-Maeke, Quick- Break Positive Make, Positive Break 


Spring Assisted 





Cover 


interlocked & Padlock 





interlocked & Padiock 
























Padlock Attachment 








Attachment Attachment 
















Plating—Current 


+. Uy 
Parts Extra-Heavy Silver Sitver 








Maximum Endurance 


Endurance Far Exceeds UL Standards 


Excoeds UL Standerds 














Meets UL Standards 











now...EC&M propucts art A PART OF THE SQUARE D LINE! 


SQUARE J) COMPANY 
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doctor 
ordered 


WESTON 
INSTRUMENTS 
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WESTON 


WESTON cormac: 


PANEL INSTRUMENTS 


Model 1301 & 1331 core-magnet panel instruments give you 
more, much more, than the unmatched performance you 

have always experienced from Weston meters. The mechanism 
construction is extremely simple, with fewer parts. It is 
self-shielding ... which means these instruments can 

be mounted interchangeably on magnetic or non-magnetic 
panels without adjustment; and mounted in close 

proximity without intereffect. Best of all, these outstanding 
advantages bring no price premium . . . in fact, they are 

yours for /ess than you pay for conventional instruments. 

For complete information on Cormag panel instruments, 

or on other Weston instruments for panel, laboratory, 
production test, or servicing needs, consult your nearest 
Weston representative, or write, Weston Electrical Instrument 
Corporation, 614 Frelinghuysen Avenue, Newark 5, New Jersey. 
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YOU CAN’T “‘ROLL’’ PRECISION 
into a Prismatic Lighting Unit 





Rolling” is a cost-cutting way of making prismatic glass—acceptable where 
high quality isn't important . . . This is definitely not the Holophane method. 
We've had six decades of prismatic glass manufacturing experience, and we 
know you can't roll high precision into a glass lens--- Every HOLOPHANE 
lens is individually pressed—one by one—on specialized equipment. 
Only by this process can we make prismatic forms accurate enough to direct light 
exactly where it should go. HOLOPHANE lenses are the basic components 
of custom-tailored lighting systems that will provide the specific illumination 
you require. They give you finer quality, too,—lifetime durability, 
undeviating performance, and lower cost per unit measured by light delivered . . . 
When you buy prismatic CONTROLENS", Refractors or 
Reflectors look for the name HOLOPHANE impressed on each piece. 


The name Holophone 
is your surest guide 


to top quality 


HOLOPHANE 


COMPANY, INC. « Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N.Y. 


THE HOLOPHANE CO., LTD., 418 KIPLING AVE. SO., TORONTO 14, ONTARIO 


For Better Lighting a Be Specific »« « « 





G) HIGH-VOLTAGE MOTOR CONTROL..., 


NOW GENERAL ELECTRIC 
LIMITAMP* STARTERS OFFER 


EXTRA SPACE SAVINGS BY 
ELIMINATING FUSE CABINET 


General Electric Limitamp starters now offer you 
greater savings of valuable floor space . . . savings 
made possible by eliminating the need for an extra 
fuse cabinet. Previously, starters controlling high- 
horsepower motors required six double-banks of 
fuses, making necessary an extra fuse cabinet. 
Now, through use of higher-capacity Type EJ-2 
fuses, G-E Limitamp starters of this type will be 
delivered to you with three double-banks of fuses, 
thereby eliminating need for the extra cabinet. 
This single new feature of G.E.’s high-voltage 
motor control saves over five square feet of space. 


HERE ARE MORE FEATURES 
ONLY LIMITAMP CONTROL OFFERS 


Savings of floor space is but one benefit of Gen- 
eral Electric Limitamp control. There are many 
more. For instance: 

ecasy installation and connection, made possible 


“Reg. Trade-mark of General Electric Company 


with roll-out contactor unit and centrally lo- 
cated bus compartment 


eincreased personnel safety, provided by three- 
phase disconnect switch 


efiexible arrangement of units and added space 
savings, with all connections made from front 


ecomplete range of modifications to meet any 
installation requirement 


TAKE ADVANTAGE 
OF THESE BENEFITS NOW 


Don’t be satisfied with ‘old-fashioned’ high- 
voltage motor control: Specify General Electric’s 
Limitamp control—leader in design and per- 
formance. Contact your G-E Apparatus Sales 
representative today, or write Section 783-1, Gen- 
eral Electric Company, Schenectady, New York. 
Industry Control Dept., Roanoke, Virginia. 


Progress /s Our Most Important Product 


GENERAL 


HIGHER CAPACITY of EJ-2 fuses clim- 
inates need for extra fuse cabinet. 


ONLY HALF AS MANY FUSES 
eral Electric Limitamp starters controlling motors of 700 horsepower and above. 


ELECTRIC 


‘< 


three double banks — are now used in the Gen- 
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his is 


ockbestos 


Over 10 million feet of this 
600 VOLT control cable have been 
installed by hundreds of utilities, steel 


mills, oil refineries, and industrial plants, 


ROCKBESTOS PNR FEATURES INCLUDE: 


. 28% Dielectric breakdown... over 40 


46% smaller in area .. 
. than times operating voltage. 


smaller in diameter . . 
conventional control cable. 
sid Rated 600 volts . . . conductor 


Use smaller conduit and fittings or put operating temperature 167 °F. 


more conductors in existing conduit. Flexible § 167° 67°F. 

Lighter, easier to handle, store, lexible from a , 
ship, pull through conduit. No cracking! 

WRITE TODAY FOR COMPLETE DETAILS ON ROCKBESTOS PNR, 


ROCKBESTOS prooucts corp. 


NEW HAVEN 4, CONNECTICUT 
DETROIT . CHICAGO . PITTSBURGH 
OAKLAND, CALIFORNIA 


NEW YORK . CLEVELAND 
ST. LOUIS ° LOS ANGELES . 


NEW ORLEANS 


*P —. polyethylene, N = nylon, R — Rockhide (PVC) 
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of responsibility 


Lapp INDOOR SWITCH AND BUS SUPPORTS 


Lapp BACK-CONNECTED BUSHINGS 


Throughout the range of NEMA standards (SG6-6.06) 

... in three design types, in five strength groups, 

and in voltage ratings 2500 to 34,500... Lapp Indoor 

Bus Supports and Lapp Back-Connected Switch Bushings 

1.5x 40 withstand, Kv are matching series. They match in heights, diameters, 
60 ~ withstand, Kv strengths, and electrical characteristics. 





RATING, Kv 











= = A10 Bur, in specifying Lapp bus supports and back-connected 
= bushings, you gain more than the convenience and 
_ ——"—=> + A20 economy of interchangeability. Yours also is the 
CLASS A; ane assurance of single responsibility for performance of 
porcelain, metal parts and complete insulator assembly 
B-20 And Lapp responsibility always means an extra margin 


of operating security, low upkeep and long life. 














B-30 
5 Available as standard or on specification from 
é 


CLASS B B-40 all leading switch manufacturers. 


B-50 








Lapp Indoor Switch and Bus Supports and 

Lapp Back-connected Bushings are available as 

D-20 catalog items in matching voltage ratings, 

D-30 strength groups and design classes as indicated at left. 











D-40 Lapp Insulator Co., Inc., Le Roy, N. Y. 
D-50 


CLASS D 
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Wasted 


Horsepower 


Just match your average load. . . 


let silicones carry the overloads The PAlp 9000 ptee on tho Amorim Cos ond 


Electric System installed its first silicone insulated motor 


If you specify horsepower to equal “peak overloads,” 
your motors work at full rated capacity only part of the 
time — you're paying for unused horsepower. Today, 
silicone insulation has outmoded this kind of wasteful less costly to install then on equivalent 1500 hp con- 
over-motoring. Motors insulated with Dow Corning fb) | ventional motor, this unit has been operating in 
Silicones have a service factor of 25 to 50% ...so now | | ambient temperatures up to 120F without a sign of 
you can merely match your average load, and Iet this | | failure to date. Starting against cold air 4 times a 
built-in service factor handle intermittent overloads. | day, it is overloaded by 30% bringing its total rise to 


over 6 years ago... a 1000 hp, 1190 rpm forced 
draft fan motor built by the Elliott Co. Smaller and 


Lower your motor costs! For every dollar wasted on 250 F with an output of 
unused motor capacity, you spend an additional $3 1300 hp. This kind of de- 
for starters, cable, transformer capacity and installa- | pendable performance has 
tion. Silicone insulated motors save you real money! led American Gos and 


Boost your production! Motors insulated with Dow } many other leading utili- 
Corning Silicones have much greater resistance to ties to standardize on sili- 
heat, moisture, and corrosive atmospheres . . . assure } cone insulated auxiliary 
more continuous production. } motors. 


Remember, over-motoring is outmoded 


Get sources for silicone insulated equipment—mail coupon today 


— 


ow Corning Corporation, Dept. 4113, Midland, Mich. DOW CORNING 








Sescsiomsiinas sl 





Please send me sources for Silicone insulated SILICONES DOW CORNING CORPORATION 


C] Motor (] Transformers (_] and Reprint 
“New Developments in Silicone Insulation.” MIDLAND, MICHIGAN 


ATLANTA + CHICAGO + CLEVELAND + DALLAS + DETROIT 
LOS ANGELES + NEW YORK * WASHINGTON, D.C. (Silver Spring, Md.) 





COMPANY 





CANADA: Dow Corning Silicones Ltd., Toronto 
eracer — GREAT BRITAIN: Midland Silicones Ltd., London 
FRANCE: St. Gobain, Paris 








| civ ZONE ......... STATE 
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fw Need a Limit Switch? 








Here are samples of A-B quality limit switches—a line so 


complete it will satisfy your every requirement! 


—_ OILTIGHT 


Bulletin 802T—For high-speed production 
machines. Sealed to protect the switch 


against oil and coolants. 


GENERAL PURPOSE 


Bulletin 801 —Standard or heavy-duty 
rating, with roller, push type, or fork 
lever action, and slow or 


snap action contacts. 








Bulletin 803 Cam Limit 
Switch used on rotating 


= machines to open and close PRECI SION 


eX ” circuit t y, j 
gis Jil ircuits at any desired Bulletin 802 —For applications where 


angular position. 








mounting space is small and operat- 


in ‘ motion is measured in 


A SA 
ALLEN-BR ADLEY eat of en iets 
a Vea 1.57-MR 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. @ In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 











PILOT CONTROLS? 
Yes...Allen-Bradley ~ 


covers the field! 


control devices may be.. 


No matter what your needs for pilot 


. refer to 


the new Allen-Bradley "handy" catalog 


you will usually find what you 


are looking for. If not, please write 


Milwaukee, or contact your nearest 


Allen-Bradley representative. 


All pilot controls are made to 


Allen-Bradley standards of quality. 


All of them have silver alloy contacts 


that require no service attention. 


You'll find it saves service time 


and money to specify Allen-Bradley. 


PLUGGING 
SWITCHES 
BULLETIN 808P 
Used with a simple re- 
versing switch, it pro- 
vides quick, automatic 
stopping of machines 
driven by squirrel 


cage motors. 


»OT WITCHES 

BULLETIN 805 

For operating punch 
presses, riveting, weld 
ing, and many other 
machines. Switch has 
snap acting, normally 
open and normally 
closed silver alloy 


contacts 





ROTARY 
SWITCHES 
BULLETIN 806 


Cam operated switch- 
es for the selection or 
transfer of various 
control circuits. Silver 
alloy contacts 




















OILTIGHT 

PUSH BUTTON 
STATIONS 
BULLETIN 8OOT 
For machine tool ap- 
plications, to keep oil 
away from the con- 
tacts. Available in 
flush, surface, or pend- 
ant mounting. 


TIMING 

RELAYS 

BULLETIN 849 

A reliable and accu- 
rate pneumatic timer 
with a range of 1/6 to 
180 seconds. Many 
arrangements. Motor 
driven, electronic and 
oil dashpot timers 
also available 


ZERO SPEED 
SWITCHES 
BULLETIN 808 

A plugging switch that 
brings squirrel cage 
motors to zero speed 
quickly, without any 
reversal of direction, 





Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis 







































































ALLEN-BRADLEY 





PHASE FAILURE 
AND PHASE 
REVERSAL RELAYS 
BULLETIN 812 
Style A disconnects 
motor if one phase of 
power circuit fails. 
Style B protects 
against phase rever- 
sal, as well. 


PRESSURE 
CONTROLS 
BULLETIN 836 
For noncorrosive liq- 
vids, vapors, gases, 
from 30 in. of vacuum 
to 700 psi. Accurate, 
rugged, compact, and 
attractive appearing. 


TEMPERATURE 
CONTROLS 
BULLETIN 837 

For temperatures from 
—45°F to 440°F. 
Metal bellows oper- 
ates snap action pre- 
cision switch with pure 
silver contacts. 


FLOAT SWITCHES 
BULLETIN 840 
Provide automatic 
control for motors op- 
erating tank or sump 
pumps. 
























PRESSURE 
SWITCHES . 
BULLETIN 830 

For domestic water 

























and commer- 
cial and industrial air 
compressors. 


pumps, 





Send for the new 7th 


Edition of the Allen- 





Bradley Handy Catalog 


in Canada—Allen-Bradley Canada Ltd., Galt, Ont 





It is a veritable 








encyclopedia of 
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Wanted: Pioneers for man’s last frontier 


Help us build power for the 


conquest of space: 


LARGE 
ROCKET 
ENGINES 


WILLIAM J. CECKA, JR., 35, aero 
nautical engineer, (Univ. of 
Minn. °43), was called from 
North American by the Air 
Force for experimental rocket 
work in 1944. On his return, 
he progressed rapidly: 1948, 
supervisory test job; 1950, 
group engineer, operations; 
1953 engineering group leader; 

section chief of engineer 
ing test. Using our refund 
plan, he has his M.Sc. in sight. 


Please mention ELECT RIC 


GEORGE P. SUTTON, in the 13 bril- 
liant years since receiving his 
MSME, Cal Tech, has made 
rocketry a way of life. His 
reputation is world wide. His 
book Rocket Propulsion Ele 
ments is recognized as the 
standard text on the subject 
Still active academically, but 
no bookworm, he takes time off 
occasionally to study the laws 
of motion at some of the 
world’s better ski resorts. 


1L ENGINEERING 


Tomorrow’s count down already fills the air at 
ROCKETDYNE’S 1,600-acre Field Test Laboratory in 
the Santa Susana Mountains near Los Angeles. 
For this is the free world’s largest workshop for 
rocket engineering — the great new industry that is 
now attracting many of the finest scientific and 
engineering minds in the country. 


EXACTING RESEARCH, EXCITING PROSPECTS 


From the rock-bedded test stands come 2 miles of 
recordings per day — data far ahead of available 
texts. The big rocket engine is a flying chemical 
factory in an absolute state of automation. It toler 
ates no error. It demands ductwork, turbomachin 
ery, pressure chambers, orifices, injectors, heat 
exchangers and closed-loop control systems that 
must put hundreds of pounds of precisely mixed 
propellants into controlled combustion every sec 
ond. Tolerances go down to 0.0001”. Temperatures 
range from -250° F to 5000° F. Process time con 
stants occur in “steady state conditions” of the 
order of a few milliseconds. Event sequences are 
minutely evaluated, as basis of designed perfor 
mance predictions of extreme exactitude 

The methods now being developed at 
ROcCKETDYNE for producing effective power to the 
limit’ of mechanical stress will have wide applica 
tion. Such experience is practically unobtainable 
anywhere else. As a graduate engineer, you may 
be able to participate— now. 

What motivates a rocket engineer? Well, the 
material advantages are high; but it is the work 
itself that draws him most. He feels the same incen 
tive that moved Magellan ...spurred the Wright 
Brothers ...and beckoned again to Goddard as he 
flew the first liquid rocket at Auburn, Maas. in 1926 

At RocKETpDYNE, you can do this kind of pioneer 
ing in a management climate that stimulates per 
sonal growth —and rewards it to the limits of your 
ability. Academically, too, you can grow with our 
financial aid; some of the nation’s finest univer 
sities are close by. 


INTERESTING BOOKLET: ‘““The Big Challenge” — facts on 
design criteria and development approaches used 
at RocKETpDYNE. Write for your personal copy, 
specifying your degree and years of post-college 
experience. Address: A. W. Jamieson, Engineering 
Personnel Dept. IEE, 6633 Canoga Ave., Canoga 
Park, California 


ROCKETDYNE F2 


A Division of North American Aviation. Ir 
BUILDERS OF POWER FOR OUTER SPACE 
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PINE BLUFF, ARK.—Typical of numerous installations 
of the Type PBO is this one on the Pine Bluff Division, 
Arkansas Power & Light Co. 


The growing popularity of the Type PBO Disconnect, for sub- 
station and distribution line switching, can be attributed to the 


preference of utility engineers for these outstanding features: 


HIGH PRESSURE double-line contacts. Positive contact assured by 
wiping action of accurately machined surfaces, Hard drawn copper bus 
bar blades; double blade construction. 90° open blade stop unless 
otherwise specified. 


EXTRA LARGE OPERATING RING of heavy duty construction, 


POSITIVE LATCHING of blade in the closed position prevents open- 
ing under fault currents or from vibration. 


BLADE PRY-OUT applies a powerful mechanical force to open the 
blade even under heavy coatings of ice. 


CAST BLADE GUIDES are rigid and wide-flaring to position the con- 
tacts properly on each closing operation. 


STEEL BASES, hot-dipped galvanized after fabrication, are available 
to specification, 


Full details are contained in our Bulletin 55 PBO, a copy of which 


will be mailed gladly upon request. 


Type PBO Disconnect is available 


a continvoun ratings trom 400 te SOUTHERN STATES 


4,000 amps and voltage ratings 
from 7.5 to 115 kv for all types of 
single-pole installations transmis- EQUIPMENT CORP. 
sion substations, distribution line ® HAMPTON 1 GEORGIA 


IN CANADA: Dominion Cutout Co., itd., Toronto 





switches, or rural lines 
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There’s source for 


or ate way MIDGET SOLENOID VALVES 

Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too, 
in today's midget solenoid valves. Only the size has been reduced 

For flow applications using air, gas, water, light oil, refrigerants 
and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance 

ASCO Midget Solenoid Valves are available with standard, 
watertight or explosion-proof enclosures. Pipe sizes Ye” and 4"; 
pressure range 0-1000 ps1. 

There's one source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements. 
We'll be pleased to assist you. 


Solenoid Valve: 


SHOWN % ACTUAL SIZE 


January 1957 Please mention ELECTRICAL ENGINEERING when writing to advertisers 





Me 
P.O. Box 132 
Cincinnati, Ohio 


GENERAL @® ELECTRIC 
ha 


ELECTRICAL 
ENGINEERS 


Many 
Engineers 


Want 
0 Know: 


Can | Use My Present Skills 
To Greater Advantage in Air- 
craft Nuclear Propulsion at 
General Electric? 

Here are the fact Whether or not 


profes 


apringboard to 


you have pre 
ence, your present ional eom 
petence can be the 
an outstanding career in developing 
nuclear power yatems for aireraft 


because 


General Electric 
“Creates” Nuclear 
Engineers 


General Eleetri expand- 


ing Aircraft 


rapidly 
Nuclear Propulsion 
Department is able to make an un 
offer to capable 


usual engineers 


with from one to five years’ experi 


ence 


A tull-tuition refund plan for university 


courses leading te an M.S. in nuclear 


engineering, and also for any other 


degree in-plant training courses con- 


ducted by nuclear experts, and on the 
lob training te prepare you for assign- 


ments in 


Controls and instrumentation (pneu 


matic, hydraulic, electrical, magnetic, 


servos! 

Printed circuit design 
Environmental testing for reactors, 
turbo-let engines, and associated power 
plant equipment 


Comprehensive employee benefit 


High 


Ex penne 


Starting Salary. Re 


Paid 


program 
location Periodic 
Merit Reviews 

both military 
and civilian aviation can be changed 
by the Aircraft 
systems at 


The whole course of 
development of 
nuclear propulsion Gen- 
eral Electric 


Cincinnati, Ohio and 
Idaho 
confidence stating 


requirements to 


Openings in 
Idaho Falls 


Write in salary 


J. R. Rosselot 


Please mention ELECTRICAL ENGINEERING when writing ta advertisers 


Mr. L. A. Munther 
P.O. Box 535 
Idaho Falls, Idaho 
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INDUSTRIAL 


Line Sel- Rex 


expanded its 


Expanded, Name 
Metals, Inc 
product line to include electroplating proc 


Change. 


Precious has 


esses and chemicals, other than precious 


metals, as well as electroplating equipment 


of their own design and manufacture. The 


corporate name has been changed to Sel 
Rex Corporation, with 
155 Manchester Place 


avoid the 


executive ofhces at 
Newark 4, N. J., in 
order to misleading 


that the 


impression 


firm deals exclusively in precious 


metals 


Special Engineering Products Division. 
International Business Machines Corpora 
(IBM) 
of a Special Engineering 
sion. J. A. Haddad 


machine development 


formation 
Divi 
advance 


tion has announced the 
Products 
director of 
who was in charge 
of the design and construction of the IBM 
701 electronic data processing machine, 
first of the company’s famous 700 line of 
computers, has been named general 
K. N. Davis, Ji 
controller of the new 
sified 


include 


manager has been named 
diver 


will 


division, The 


activity of the new division 


design, development, and manu 


facture of nonstandard computing and 


data handling components, machines, and 
systems and modification ot standard 


IBM or 


commercial 


other equipment fo meet special 


ind scientific data processing 
‘ 


requireme nits 


The 
Mont 


years of 


Anaconda Com 
that 
and 


Alumina from Clay. 


pany, Anaconda announced 


after nearly two laboratory 
test plant work it has solved the problem 
of producing alumina from clay located in 


Idaho 
spokesmen stated that the 


the area of Moscow, Company 


alumina thus 


produced has been in substantial quan 


tities and within the specifications re 


quired by it under its contracts for this 
Alumina 


which aluminum is 


material extracted from bauxite 


is the substance from 


made, Heretofore, it has been extracted 


from bauxite, of which the principal 


United States 
Caribbean. It 


sources of supply for the 
islands of the has 


that 


are the 


been known alumina also is con 
tained in commercial quantities in some 
of the clays of the United States At 
had made, without 
by the United States Bureau of 


other 


tempts been SUCCESS 


Mines and 


agencies for more than 25 years, to 


solve the problem of extracting alumina 
clays. It was not until 
May 1956 that a test plant, constructed by 
Mont., 
producing a commercial grade of alumina. 
Now, the the 
designing and constructing a pilot plant 
of 50-tons-per-day capacity, from which 
expected a full-scale commercial 
plant will be developed with adequate 
capacity to furnish the company’s total 
requirements for alumina on an economi- 
cally competitive basis. 


from these domestic 


Anaconda, finally succeeded in 


company is in process of 


a os 


Reynolds Expands. A new addition to 
Reynolds Metals Company's aluminum 
wire and cable mill, in Shefheld, Ala., for 


NOTES 


production of neoprene and polyethylene 
electrical conduc- 


Ihe facilities 


covered and insulated 
tors, 18S nearing completion 
are housed in a new building, bringing 
total floor space of the overall cable oper 
ation to 174,000 square feet. New equip- 
ment for applying and 
thermoplastic coverings will be used ini 


tially for polyethylene 


thermosetting 
neoprene and 


insulation Equipment for fabricating 
selisupporting aerial. secondary cables also 
installed 
necessary for 


added. The 
strength 


has been Complete equipment 
testing 
include those for di- 
after water immersion, 
and 
oxygen 
Facilities 
refrigerated 


quality has been 
tests 
electric 
and before 
after oil 


bomb 


tensile elongation tests 


immersion, as well as 


and air oven tests. also 


are provided for storage of 
perishable materials such as neoprene and 


rubber compounds 


Automatic 
ment. 


Resistor-Production Equip- 
This line has been developed es 
pecially for metal-film and carbon 
deposited precision resistors by Industrial 
Cedar Grove, N. J. The 


basic sorting equipment 


Instruments, Inc 
latest version of 
segregates the resistors after coating, With 
better than 
fully automatic and 
without leads into eight 
categories at a speed of 3,600 
The 


able for handling components with leads 


an accuracy ot + 0.5 percent, 
the equipment is 
sorts resistors 
resistance 
hour also avail 


pieces per unit 1s 


attached, An automatic spiraling lathe is 
the second unit. Magazine-fed and elec 
tronically controlled, it stops its spiraling 
when a 
is attained. This 
resistors 
The third unit is a high- 
speed, extremely accurate d-c limit bridge 
for final 
Accurate to 
the 


megohms, the 


function value 


available 


preset resistance 


unit is also 


for spiraling with or without 


leads attached 
testing of completed resistors, 
better than +90.1 percent 
of from 100 ohms to 10 
equipment is applicable, 


ove! range 


with the same accuracy, to lower values 


when setup arrangements have been made 
to balance resistance in bridge 


out zero 


and contact circuits, Operating specd is 
5,000 pieces per hour, and the equipment 
is supplied with semiautomatic feeder and 
storage facilities to enable one operator 
to attend a number of machines. Specifica 
tions delivery information is 


available on all models from the company. 


price, and 


New Office Building. The SoundScriber 
Corporation, 146 Munson St., New Haven, 
Conn., manufacturers of electronic dic 
tating and transcribing equipment, and 
magnetic tape recorders, has announced 
completion of plans for the construction 
of a 55,000 square-foot office building and 
manufacturing plant in North Haven, 
Conn. Construction of the modern, single- 
story brick and masonry block building 
has begun with occupancy scheduled for 
April 1, 1957. 


(Continued on page 42A) 
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GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


A major guided missile research and development program has: several 
significant characteristics that are of particular interest to the scientist 
and engineer 

First, it requires concurrent development work in a number of dif 
ferent technical areas such as guidance and control, aerodynamics, struc 
tures, propulsion and warhead. Each of these large areas in turn contains 
a wide variety of specialized technical activities. As an example, digital 
computer projects in the guidance and control area involve logical design, 
circuit design, programming, data conversion and handling, component 


lesign, and environmental! and 


and system reliability, input-output « 
mechanical design 

A second characteristic is frequently the requirement for unportant 
state-of-the-art advances in several of the technical areas. For instance, the 
supersonic airframe needed for a new missile may necessitate not only 
novel theoretical calculations, but also the design and performance of new 
kinds of experimenrits 

A third characteristic of missile development work is that such close 
interrelationships exist among the various technical areas that the entire 
project must be treated as a single, indivisible entity. For example, what 
is done in the guidance portion of the system can affect directly what must 
be done in the propulsion and airframe portions of the system, and 
vice versa, 

These characteristics make it clear why such work must be organized 
around strong teams of scientists and engineers. Further, for such teams 
to realize their full potential, they must be headed by competent scientists 
and engineers to provide the proper technical management, And finally, 
all aspects of the organization and its procedures must be tailored care- 
fully to maximize the effectiveness of the technical people. 

Principles such as these have guided The Ramo-Wooldridge Corpora- 
tion in carrying out its responsibility for overall systems engineering and 
technical direction for the Air Force Intercontinental and Intermediate 
Range Ballistic Missiles. These major programs are characterized by their 
importance to the national welfare and by the high degree of challenge 
they offer to the qualified engineer and scientist. 


Guided Missile Research and Development 
Openings exist for Aerodynamics and Propulsion Systems 
scientists and engineers Communications Systems 

in these fields of Automation and Data Processing 
current activity: Digital Computers and Control Systems 
Airborne Electronic and Control Systems 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 
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Review of 1956 National Electrical Code 


In 1897, the first regulations governing 
the safe use and installation of electri 
cal equipment were adopted under the 
sponsorship of the National Conference 
on Standard Electrical Rules. The pur 
pose of these rules was, of course, to 
the loss of life and property 
through the improper handling of ele« 
tricity For the past AD 
regulations have been promulgated by 
the National Fire Protective Associa 
tion and published as the National 
Electrical Code 
To keep pace 


reduce 


years these 


with the rapidly ex 
panding, ever-changing electrical in 
dustry, the Code must, of necessity, be 
periodically reviewed and revised to re 
flect the very latest in equipment de 
sign and installation practices. This is 
accomplished by a continual reap 
praisal of the requirements and 
periodic revisions issued in the form of 
an “Interim Amendment” or a com 
plete reissuance of the Code. As a 
measure of its stature in the electrical 
industry, the Code is regularly adopted 
as an American standard by the Ameri 
Standards Association and is the 
standard generally accepted 
throughout the United States 
Although the work of the Utility En 
gineer is generally beyond the scope of 
the National Electrical Code, a work 
ing knowledge of its provisions can be 
helpful and is, sometimes, 
Accordingly, a review of 
the significant changes 
that will appear in the new 1956 edition 
of the Code may be helpful. 


Code 


can 


one 


extremely 
necessary 


some of more 


Conductors: 


Some 
recognized in the 


and cable types are 
1956 National Elec 

trical Code. Of the three new types to 
be added, it is expected that considera 
ble interest will be centered around new 
Type RHH. RHH is a general-pur 
pose, 600-volt building wire designed 
for use in dry locations at temperatures 
of up to 90°C, Other than the high 
temperature insulating compound, the 
construction and general appearance of 
this product will be 


RH-RW 


new wire 


similar to a 
wire having either 
an outer braid or sheath 
RHH should be useful in high ambient 
locations or for feeder ervices, et« in 
oltage drop! nota 


con 
entional 
n 

Veopremn 


sizes where 
factor 

Che approved size range for Type UF 
(Underground Feeder and Branch Cir 
cuit Cable) is being extended from 14 
AWG through 4 AWG to 14 AWG 
through 40 AWG. This will permit 
ype UF to be larger feeder 
pecially 


“rious 


used for 


eircutt ‘ useful in commer 


cial or industrial application 
Services: 

bec 
in the use of electncit in 
the Code now 
aminimum 1LOO-ampere, 3-wire service 
d in line with the “Adequate 
and ““Housepower” programs 


ornizing the ph nomenal growth 
individual 
residence recommends 
bn pros id 
Wiriny 
Temporary Wiring: 

nearly all building contrac 
temporary electrical 
power tool a new 
section has been added to cover these 
circuits. This section requires, in part 
that there shall be a suitable switch or 
plug connector to disconnect all con 
ductors of a temporary circuit by a sin 
gle operation and that no bare conduc 
tors nor earth returns shall be used 


I muse 
tor now require 


to supply 


sO Ple 


Aluminum: 


As the use of aluminum becomes 
more prominent for electrical conduc- 
tors, it gains greater recognition in the 
Code. Previously the current-carrying 
capacity (ampacity) of aluminum con 
ductors has been established at 84% of 
that of copper. This has resulted in a 
general use of an aluminum conductor 
numerically two AWG sizes larger 
than copper to obtain equivalent ampa 
city. As a result of an extensive indus 
try study, the Code will contain new, 
complete aluminum ampacity tables 
1A and 2A which will be based on a 
value ranging from 78% to 84% of cop 
per, depending on the conductor size 
involved, such as 78% for size 12 AWG 
and 84% for 2000 MCM. In addition, 
the Code will provide for special cur 
rent-carrying capacities for types RH, 
RH-RW, RHW and RHH aluminum 
conductors of a 3-wire single-phase 
service and sub-service as follows 

2AWG 100 amps. No. 2/0 AWG 150 amps 
LAWG 110 amp. No. 4/0 AWG 170 amps 
0. 1/0 AWG 125 ampe No. 4/0 AWG 200 amps 


The preceding special ratings apply, 
as indicated, for services and sub-serv 
ices where considerable experience has 
indicated that through diversity of load 
these ratings are justified. For all other 
applications, the ratings in the Code 
tables which are approximately 10% 
lower shall apply 


Definitions: 
To provide a uniform interpretation 
of Code provisions, the section on defi- 


nitions plays an important part. New 
definitions being added this year are: 


Branch Circuit—Appliance: An appli- 
ance branch circuit is a circuit supply 
ing energy to one or more outlets to 
which appliances are to be connected; 
such circuits to have no permanently 
connected lighting fixtures not a part 
of an appliance 

Branch Circuit—General Purpose: A 
branch circuit that supplies a number 
of outlets for lighting and appliances. 
Branch Circuit—Individuval: A branch 
circuit that supplies only one utiliza 
tion equipment 
Bare: A 


covering or 


bare conductor is 
insulation 


Conductor: 
one having no 


whatsoever 


Covered: A covered conduc 
or more layers of 
that are not 


Conductor 
tor 1s ome 
non-conducting 


having one 
materials 





TRENDS 


No. 9 in a series of articles 


CURRENT / \. 
a 


recognized as insulation under the 
Code. 
Ground: A ground is a conducting con- 
nection, whether intentional or acci- 
dental, between an electrical circuit or 
equpiment and earth, or to some con 
ducting body which serves in place of 
the earth. 
Grounded: Grounded means connected 
to earth or to some conducting body 
which serves in place of the earth. 
Grounded Conductor: A conductor 
which is intentionally grounded, either 
solidly or through a current-limiting 
device. 
Grounding Conductor: A conductor used 
to connect an equipment, device, or 
wiring system with a grounding elec- 
trode or electrodes. 
Identified: As used in this Code, means 
the conductor or terminal to which it 
refers is to be recognized as grounded. 
The foregoing represents a review of 
but a few of the 180 changes or addi- 
tions that will appear in the 1956 Na- 
tional Electrical Code. Complete in- 
formation regarding these revisions can 
be found in the “Analysis of 1956 Re 
vision of National Electrical Code” 
published by the National Electrical 
Manufacturers Association. If you 
would like a copy of this helpful book 
let, write to Department 109, Rome 
Cable Corporation, Rome, New York. 
Even as the 1956 Code is being 
printed, further changes and improve 
ments are under study in preparation 
for the next publication of the Code or 
additional interim amendments. For 
example, an important public contribu 
tion is being made by the electrical in 
dustry through a study conducted by 
them to determine the maximum num 
ber of conductors that can safely be 
installed in raceways, as well as the 
appropriate current-carrying capacity 
of each individual wire when more than 
nine are installed in a conduit or other 
raceway. The results of this study are 
now being considered by a special Code 
committee. It is expected, it will shortly 
be adopted as a new Code provision 
Rome Cable has, as usual, been 
closely associated with National Elec 
trical Code activities and will be pre 
pared to furnish most of the quality 
wire and cable products described in 
the 1956 Code 





Approved Volt 
Size Insulation 


Range 


ape 
Rating 


1 AWG Heat 

Through Resistant 600 

00 MCM Rubber 

Thermopiasti 
Combined 
insulation 

and sheath 


18 AWG 
Through 
12 AWG 


18 AW( 1/64 inch 

olid or 

trand sulation 

18-14 AWG 32 inch 

lid of : 

7 Strand 

18 AWG 1/64 inch 

Flexible Silicone 

re Strand insulation 
SFF-2 18-14 AWG 1/32 inch 
Flexible Silicone 
Strand insulation 


Silicone 


silicone 


insulation 


xture 


Wire 


NEW WIRE AND CABLE TYPES 


Temperature 


IN THE 1956 NEC 


Special Pre 


Rating 


90C General-purpose 5 


(194F wire 


ingle-c¢ 
in dry locations 


nductor building 


and 3-Conductor Parallel Flexible Cord 
60C For use in Refrigerators or Room Air 
(140F) Conditioners and damp places. Not for 
hard usage 


200C 
3925 


200C 
392F) Special High-temperature Silicone 
nsulated Giass-braided Fixture Wire for 
200( wiring recessed fixtures, et 

392° 


200C 
392F 
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SORGEL dry-type transformers are 


15 to 50 Kva 3-phase. Wall mounting 
Connection compartment panel removed 


«6866 C8 eer 


20 to 75 Kva single phase. Wall mounting. 
Connection compartment panel removed 


SORGEL 


TRANSFORMERS 


Compare and check these features: 


QUIET OPERATION — The sound level of SORGEL 
dry-type transformers is well below the established stand 
ards. Therefore they are adaptable for any indoor 
installations, including those structures where sound 
levels are an important factor. 


HIGH EFFICIENCY — SORGEL dry-type transformers 


are designed to carry the full rated load at high efficiency 


SAFE TEMPERATURE — SORGEL dry-type transform 


ers have a safe operating temperature. 


EASY INSTALLATION — Wall brackets or floor mount 
ing bases are an integral part of SORGEL dry-type 
transformers. All are equipped with solderless terminal 
lugs. Terminal board for the larger ratings. 


UNDERWRITERS’ APPROVED in all the ratings covered 
by the Re-examination Service, both single phase and 
3-phase. They also meet or exceed the requirements of 
ASA, AIEE, and NEMA standards. 


LONG LIFE — Thermo-vacuum impregnated windings 
brazed to solderless terminals assure years of trouble- 
free service. 


Available in all standard and intermediate ratings and 
voltages 14, to 3000 Kva up to 15000 volts 


SUBSTATIONS—SORGEL transformers, either dry-type 
or Askarel-cooled, are incorporated in substations, com- 
plete with primary or secondary switchgear. They are 
procurable with any make of switchgear, and from any 
substation manufacturer. 


SORGEL ELECTRIC co. 846 WEST NATIONAL AVE., MILWAUKEE 4, WIS. 


Salee Engineers in Principal Cities 
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BIDDLE nocccment Yews 


Biddle Motor and Phase Rotation WANTED 


Tester (Dual Purpose) " 4 Executive 


© With it you can... Electronics Engineer 


nusual 
@ Determine the direction of for an U e 
rotation of electric motors Opportunity 


before they are connected to 
the line. A progressive 
New 
P tion 
Determine the phase rota- thot swieations 
tion or sequence of energized the comm i 


; see 
: ; ore worldwide in scope,  Ssoful 
power circuits. Engineer with 


experience ete 890 

lex @ f 
Here is a positive means for deter comp mh... Sracative " 

n 

mining which motor leads must be Mi tectaly rondl. , 
connected to certain conductors of engine 7: saniets sero 
a supply ystem to insure that the : et = 
motor will rotate in a prescribed advancement | ie 
is company a 
ntial for grow" 
osis. All re lies 


’ idential. se" 
This device will permit the ele wilt be strictly er cluding salary 
, r 
(eee trical contractor or industrial main- comtirements to Box 
ELECTRICAL ENGINEERING 
33 W. 39th St. 
hook-up” from a power source, if available, to determine its rotation. New York 18, N.Y. 


direction when energized, 


tenance electrician to permanently connect and tape the terminals of the 
being installed, without having to first energize the motor by a tem- 


Housed in a sturdy oak case 1244” x 84" x 44” this compact unit weighs 
approximately 10 pounds and is supplied complete with 3 line and 3 motor 


leads which store in the compartments either side of the instrument panel, 


For comple te details write for BI LLETIN 80-EE 








- SEELY MOTOR TESTER = 


for measuring the electric resistance of = ENGINEERS 


a-c energized windings 


a - OPPORTUNITIES 


provide a simple means 
of measuring the electric 


AT 


resistance ol a-« energized 


windings while at the same L Vy A 
time observing winding - =i = == 
temperatures under actual 


Famous for Precision Manufacturing 
load condition 


Since its conception, 7 years @ PROJECT ENGINEERS 
ago, this equipment has proved CFO RI PMCIEE 
t uit | @ DESIGN ENGINEERS 
very useful for determining the 

; : : : : High-volume production of small precision 

winding temperature of induction electro-mechanical devices, such as micro 

a ‘ a _ ’ relays, shavers, motion-picture cameras 
motors, It ha been parti ularly missile components, and fractional H.P 
effective for testing hermetic re- motors 
frigeration motors, since thermo- * Compensation commensurate with exp. 
+ Liberal employee benefits 
since these motors cannot be shut The latest circuit enclosure for measuring * Special aids to education 


j " ’ { : ee resistance of a-c energized windings. The 
down during test or resistance circuit is rated at 20 amperes, 250 volts 


60 les, le -ph aAyph 
readings, without disrupting the test. §$5°%o0 acer" “ Porpnase submit confidential resume to 


couples cannot be readily used and 


Telephone for appointment, or 


For full INFORMATION and PRICES request BULLETIN 70-EE 


JAMES G. BIDDLE CO. iB BULOVA 








WATCH COMPANY, _ INC. 
Sl BULOVA PARK, FLUSHING 70, N.Y 
1316 ARCH STREET | Alt: Mr, David A. Brown 


PHILADELPHIA 7, PA, DEfender 5-6000 


e ELECTRICAL TESTING INSTRUMENTS | 
*SPEED MEASURING INSTRUMENTS 
l 


* LABORATORY A SCIENTIFIC EQUIPMENT 
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Why are there 
TWO SWEEP GENERATORS 
in these ot oscilloscopes V4 


The extra sweep generator makes an 
oscilloscope much more useful. With the 
Tektronix delaying sweep you can... 


| 7) START THE OSCILLOSCOPE SWEEP WITH THE FIRST TRIGGER 
» RECEIVED AFTER A CONTROLLABLE TIME-DELAY PERIOD. 
This is an important reason for the extra sweep generator and its 
associated pickoff circuit in Tektronix Type 535 and Type 545 
Oscilloscopes. Triggering the delayed sweep by the observed signal 
guarantees a jitter-free display... ideal fer examination of time- 
modulated pulses and signals with inherent jitter. 


GG START THE OSCILLOSCOPE SWEEP AT THE END OF A CON- 
7 TROLLABLE TIME-DELAY PERIOD... convenient for observa- 


tion of occurrences after an accurately determined time interval. 


nt 4 MAKE MORE ACCURATE TIME-INTERVAL MEASUREMENTS. 
w”” A calibrated ten-turn time-delay control divides each of the 
twelve delay ranges into a thousand units. Range accuracy is within 


1%, incremental accuracy on any range is within 0.2% of full scale. 


é ) TRANSFER PART OF A DISPLAY TO A FASTER SWEEP. 
“i =By initially displaying a signal on the extra, delaying sweep, 
and then transferring it to the main oscilloscope sweep, a continu- 
ously adjustable horizontal expansion can be obtained. Degree of 
magnification is determined by the time/cm ratio between the two 
sweeps. The average jitter of 1 part in 25,000 permits practical use 
of very large magnifications, Further, the exact por- 

tion of the display on the delaying sweep that will 

appear on the faster main sweep is positively identi- 

fied by trace brightening. Unblanking pulses for 

both sweeps are applied to the crt grid, causing the 

main sweep to show up as a brightened portion of 

the display on the delaying sweep. 


(_-~) ARM THE OSCILLOSCOPE SWEEP FOR TRIG- 

“co GERED ONE-SHOT OPERATION. A front-panel 
pushbutton or an electrical signal from a remote 
location can be used instead of the internal delayed 

trigger to arm the sweep. After the button is 

pressed, or the pulse received, the next trigger causes the 
main sweep to fire once and revert to the locked-out condi- 
tion. Photographic recordings of a single transient made in 
this manner cannot be blurred by spurious signals following 
its occurrence. Because the single sweep can be triggered any 
time after the button is pressed or the pulse received, the time 
of occurrence need not be accurately predictable. 
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GREATER VERSATILITY PREFERRED 
Customer preference for the Tektronix Oscillo 
scopes with a delaying sw eep, Type 535 and Type 
545, indicates that the increased utility is valued 
at much more than the small additional cost. Appli 
cation possibilities of these versatile instruments 
make them worthy of your serious consideration 


TYPE 535 and TYPE 545 CHARACTERISTICS 
Delay Specifications 

A calibrated twelve-step range control and a ten 
turn precision control provide for continuously 
variable coverage of the full sweep-delay range 
1 psec to 0.1 sec. Range accuracy is within 1% 
incremental accuracy within 0.2% of full scale 
Time jitter is less than 1 part in 20,000 in conven 
tional sweep-delay operation. Display is completely 
jitter-free in triggered operation. The delaying 
sweep can be used as a rate generator, producing 
trigger rates from 10 cycles to 40 ke, continuously 
adjustable. The delayed trigger is available at a 
front-panel connector for external applications 


Other Specifications 

Main-sweep range is 0.02 ,sec/cm to 12 sec/cm 
continuously variable, with 24 calibrated steps ac 
curate within 3%. Accelerating potential is 10 ky 
Vertical-amplifier response with Type 55/54K Fast 
Rise Plug-in Unit... . Type 535, de to 11 mc— Type 
545, de to 30 me. Seven plug-in vertical preampli 
fiers are available for complete signal - handling 
versatility. 


Type 535 (without plug-in units) $1300 
Type 545 (without plug-in units) $1450 


Prices f.0.b. Portland, Oregon 


Your Tektronix Field Engineer 
or Representative will be happy 
to furnish complete specifica- 
tions and arrange a demon 
station at your convenience 


ENGINEERS interested in fur 
thering the advancement of the os 
cilloscope? We have openings for 
men with creative design ability 
Please write Richard Ropiequet, 
Vice President, Engineering 


Tektronix, Inc. 


P.0.Box 831 + Portland 7, Oregon 


Phone CYpress 2-2611 + TWX-PD 265 + Cable: TEKTRONIX 
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One of the world's largest lines, with 
grades for every type of earth-surface or 
high-altitude motorized electrical equip 


ment for all operating conditions 


Ry 


Contact improvement in a given application is (jp 


seldom a matter of switching to new, more 
costly materials. More often, as Stackpole en os 
gineering has proved, it is only a matter of 
using contacts produced with the know-how” 
of imparting a maximum of desirable charac 
teristics to conventional materials, at the same 
time minimizing any inherent disadvantages 


LELECTRICAL ENGINEERING wilt 


MEGACYCLE 
METER 


For determining the resonant frequency 
of tuned circuits, antennas, transmis- 
sion lines, by-pass condensers, chokes, 
etc. For measuring inductance ond 
capacitance. May also be used os an 
auxiliary signal generator, and in 
many other applications. 

Available in the following frequency 
ranges: 


Model 59-LF 0.1 to 4.5 Me 
Model 59 2.2 to 420 Mc 
Model 59-UHF 420 to 940 Mc 


MEASUREMENTS CORPORATION 


BOONTON * NEW JERSEY 


WE CARRY IN STOCK ALi SIZES, 
ALL SHAPES, ALL GRADES 


ALNICO PERMANENT 


MAGNETS 


IN EXPERIMENTAL OR 
PRODUCTION QUANTITIES 


24-HOUR DELIVERY! 


PERMAG SERVICES INCLUDE: 


- ENGINEERING + PRECISION 
+ PRECISION GRINDING 
CUTTING + MAGNETIZING 


PERMAG 


CORP. 
210 TAAFFE PLACE, BROOKLYN 5, N. Y. 
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Gives PROMPT, 
PERSONAL ATTENTION 


to your problems 


THROUGH 24 BRANCH OFFICES 


Atlanta 7, Ga., 

1250 South Oxford RWRd., N.E 
Baltimore 18, Md., 123 West 22nd St 
Berkeley 10, Calif., 2221 Fourth St 
Boston 16, Mass., 585 Boylston S! 
Boston Area: 

Wellesley Hills 82, Mass., 

44 Washington St 
Bridgeport 5, Conn., 2889 Fairfield Ave 


Fort Wayne 6, Ind., 230! Fairfield Ave 
Lansing 10, Mich., 2021! South Cedar St. 
Long Island, N. Y., 90-34 Jamaica Ave., 
Woodhaven 21 
Los Angeles 15, Calif., 
1325 San Julian St 
Milwaukee 8, Wisc., 3329 West Viiet St, 
New York 55, N. Y., 384 East 149th St 
St. Lowvis 5, Mo., 7247 Olive Street Road 


Camden 1, N. J., 227 South Sixth St 
Chicago 25, Ill., 4770 Lincoln Ave 
Chicago 38, Ill., 5604 West 63rd St 
Cleveland 14, Ohio, 2108 Payne Ave 
Cleveland 16, Ohio, 19035 Detroit Rd., 
Rocky River 
Dayton 2, Ohio, 136 So. Ludiow St 
Detroit 1, Mich., 4612 Woodward Ave 


St. Louis 17, Mo., 1500 Big Bend Bivd. 
Tonawanda, N. Y., 310 Wheeler St. 
Westfield, N. J. (Newark Area), 

101 Central Ave 
Toronto 14, Ont., 

A. A. Andersen & Co., Lid., 

20 Algie Ave 


Call the Spauiding man at the Branch Office ne 

you for Spauiding materiais fabricat 

precise requirements. Spaulding produ 

listed below) find application in almost every 
manufacture. Use these versatile materials and par 
carefully fabricated in our pliant, for greater 
clency for your products without extra cost, or; the 
same or a better job at lower cost. 


The Properties of Spauiding Materiais include 
Great mechanical strength, extremely light wel/ght, durability, chemical 
inertness, excellent machining qualities, arc resistance, delonizing 


ability and low loss electrical insulation, 


WE MAKE AND FAGRICATE 


VULCANIZED FIBRE: In sheets, rods, tubes and 
fabricated ports 

ARMITE: Thin Insulation (Fish Paper) in sheets, 
rolls, coils and fabricated parts 

SPAULDITE: (Laminated Thermosetting Plastic) in 
sheets, rods, tubes and fabricated parts 

SPAULDO: Motor Insulation in sheets, rolls, coil, 
slot cells and other fabricated parts 

SPAULDING FIBRE BOARD: In sheets and fabricated 
parts 

SPAULDING T BOARD: A superior Transformer 
Board in sheets and fabricated parts 

MATERIALS HANDLING EQUIPMENT: Factory Trucks 
Boxes, Barrels, Trays, etc 

SPAULDING FABRICATING FACILITIES: Spauiding's 
fabricating facilities for these products are un 
surpassed the world over. You can save time 
and money by letting us do your fabrication 
We'll be glad to quote on specific jobs without 
Qbligation 


Spaulding Fibre Company, inc., 310 Wheeler Street, Tonawanda, N.Y. 
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Only 1%” in diameter... 44” thick, this is an exceptionally small gage pressure poten- 

tiometer. Its miniature size and compact configuration permits use in ground and airborne 

installations —in control telemetering or remote recording circuits —wherever space is 

at a premium. 

Time proved performance. This is a fully integrated instrument built for high reliability 

under extreme environmental conditions. The dependable Bourns Bourdon tube assembly 

and linkage system provide exceptional shock, vibration and acceleration characteristics 
. linearity and hysteresis are excellent. Units are designed to meet or exceed most 

government specifications for airborne equipment. 

The Bourns Model 304 weighs about 2 ounces. It operates with a high-level AC or DC 

signal. Pressure ranges: from 0-100 to 0-5000 psi. Three Bourdon tube materials are 

available: 

Beryllium copper—the standard construction — 

Freon, oil, and other common media. 

Stainless steel — permits corrosive fluids such as fuming nitric acid to be applied within 

the tube. 

Ni-Span-C — provides low temperature error for versatility of application. 

Complete data in Bulletin No. 304. 


ABSOLUTE AND DIFFERENTIAL PRESSURE 


In addition to the Model 304, Bourns manufactures a complete line of high pressure trans- 
ducers in absolute and differential ranges, for use with corrosive or non-corrosive fluids. 


Request Bulletin No. 70456. 


MODEL 706—<itferentiai § MODEL 7 k 
pressure type with Beryllium pressure type for use with | 
copper Bourdon tube ] clean, non-corrosive media 

| ES, 


for non-corrosive fluids. Measures air, 


| MODEL 704-—<itterentiat 


pressure type with stainless 
steel Bourdon tube 


CoOprR. BL 


OQURNS LABORATORIES 


General Offices: 6135 Magnolia Avenue Riverside, California 
Plants: Riverside, California—Ames, lowa 
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Industrial Notes 


Name Change. The name of the 
Engineering Co., Inc., has been changed 
to Burndy Corporation. The manufac- 
turer of electrical connectors and installa- 
tion tooling, Burndy has headquarters in 
Norwalk, Conn., and plants and ware- 
houses in New York, N. Y.; Milford, North 
Haven, and Stamford, Conn.; Chicago, IL; 
Lynwood, Calif.; and Toronto, Ont., 
Canada. The change to Burndy 
Corporation reflects the broadening of the 
organization’s activities. For improved 
service to customers in several rapidly 
expanding fields, Burndy recently re- 
organized its activities into two autono- 
mous divisions. The U-I Division serves 
utilities and electrical construction and 
maintenance activities, while the Omaton 
Division original equipment, 
aircraft, and military markets, 


Burndy 


in name 


serves the 


Doping Element and Alloy Manufacturing 
Facilities. Full production of all 
shapes and the and 
their in groups three and 
five of the periodic chart is now in prog 
ress by the high purity metals department 
of Alpha Metals, Inc., 56 Water St., Jer 
sey City 4, N. J hese high 
metals, vital to the manufacture 
conductors, are 


scale 
sizes of elements 


alloys found 


purity 
of semi 
used as doping agents in 
the original germanium or silicon growing 
process and also in diffusion type n-p-n 
or pn-p crystals. The latest equipment 
for alloying, rolling, and punching has 


been acquired and highly skilled tech- 
nical personnel has been hired. Cylinder 
shapes, pellets, 3-dimensional rectangular 
shapes, cubes, and spheres are to be pro- 
duced. Many of these shapes can be made 
in sizes as small as 0.010 inch. Also, all 
metal used in the production of these 
shapes approach 99.99. in purity and 
are degreased and free from organic de- 
posits. A bulletin giving complete de- 
tails plus informative analysis and phase 
diagram charts is available. 


(Continued on page 44A) 
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Another 
engineering FIRST... 


by International! 








This 


thermodynamic design— 
developed in International's” 
Research Laboratories” 
eS new-stendards for 
heat dissipation 
in Germanium Power 
Rectifier Junctions. 





STYLE C 


Convection Cooled 


TYLE I | 


rid Cooled 


International offers a complete line of Ger 
manium Power Rectifiers. For complete 
details on all types, request Bulletin crn-1l., 


& PORLS OF DIFFERENCE THROUGH RESEARCH 


THE WORLD’S LARGEST 


JANUARY 1957 


Finned copper housings—the most effi- 
cient heat exchangers yet adapted to power 
rectifiers—measuring less than 2” in diam 
eter, provide a total cooling surface of 58.3 
sq. inches! International's Style F Germa- 
nium Power Rectifier utilizes this junction, 
whic h has been acclaimed by leaders in 
the engineering profession as the most 
advanced rectifier design in the industry 

International's Research Laboratories 
and Production Facilities have produced a 
line of Germanium Power Rectifiers offer 
ing unexcelled performance. Four years of 
field testing indicate efficiency up to 97%, 
with unlimited life expectancy. 12,000 


hour tests show no change in forward or 


reverse resistance. Extremely low leakage 
current and low forward drop (lowest of all 
available metallic rectifiers ) emphasize the 
advantages of these units. D.C output cur 
rent ranges up to 2250 amps per assembly, 
and up to 100,000 amps in combination 
The input voltage ranges up to 66 volts 
rms per junction, with an operation tem 
perature range from 55° C to +75" ¢ 
The far-reac hing researc h and deve lop 
ment program of International assures you 
of greater rectification efficiency and reli 
ability. A wire, letter or phone call to 
Application Advisory Department will 
bring an immediate and experienced 


recommendation for your application. 


international Rectifier 


¢ © ® 


EXECUTIVE OFFICES: EL SEGUNDO 


S 


ELECTRICAL ENGINEERING 


o RF A 


ALIFORNIA 


v oa we 


PHONE OREGON 86.6261 





_..for revolutionary 
new products 
for the home! 


Great new designs 
‘sales-engineered’ 
for volume sales! 

Produced by skilled 

craftsmen... backed 

with 33 years 





of manufacturing 
‘know-how’! 


Pryne Kitchen Hoods 


Pryne Lights 
and Heaters 


Before you buy 
specify 

be sure to check 

how much further 


ahead you ll be 





with Pryne Products! 


pew ewreweee ee ee @ eee e222 4 
Pryne & Co., Inc EE} | 
P.O. Box 698, Pomona, California i 


Okay — please keep me posted on Pryne 
Nome 
Compony 


Address 


¢ Stote 


f 
' 
' 
' 
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' 
' 
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NEW PRODUCTS 


Torque-Brake Units. Three of these units 
giving a wide range of speed-torque char 


acteristic have been developed by the 
B. A. Wesche Electric Company, 1622 Vine 
St, Cincinnati 10, Ohio, Designed to pro 
vide continuous tension, these motor are 


especially winding 


applicable to wire 
forque can be decreased by reducing the 
apphed voltage or increased if intermit 
tent ratings are permissible in the appli 
cation. The company can supply units 
which provide other speed torque charac 


istics tO meet specific apphecations 


Compression Fitting Tools. Tools for 


compression fittings feature interchange 
ible insert dies that snap in and out with 
two-linger ease. The lever-action tools are 
aid to install the widest range of com 
pression sleeves and fittings ith greatly 
Each sell 


aligning die half locks into its rectangular 


increased operating efficiency 
seat by a shoulder and a groove, and is 
held in place by spring-locking pins, This 
prevents any possibility of the dies “rock 


ing’ or “canting,” and gives utmost rigid 


ity for operation of the tools. Dies are 
available from the manutacturer to install 
compression fittings for most wire sizes 
used on distributing systems. The manu 
facturer states these new tools are light 
weight, rugged, and economical in cost 
and safe for use on energized circuits at 
distribution voltages. For further informa 
tion, write James R. Kearney Corporation 
1294-42 Clayton Ave., St. Louis 10, Mo 
and request free bulletin No, 13 


Fluorescent Luminaire. Now completed is 
a full line of fluorescent street lighting 
luminaires by the General Electric Com 
pan Schenectad , N. Y. A 4-lamp, 6 
foot luminaire has been completely re 


designed trom the form 406 unit and is 


ailable with a number of new feature 


The luminaire, no designated the form 


roduce 1.200 lumen ind as cle 
main treet brduec 
Sliplitter mounti 
the le 
»-pornted 
installation 
re 
thre 


reces 
lent wash 
th latch 
the aluminum hood 
tronger and more 
loaded hinge on the retlector 


provides i firm mountin and 
the terminal board levelin 


ind ballasts 
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NORTHWEST 


INDUSTRIES 
LIMITED 


Edmonton, Alberta, Canada is engaged in 
the conversion, repair, and overhaul of 
oirframes and aircraft instruments for the 
Royal Canadian Air Force and for civilian 
operators. At the present time, the Com- 
pany is working on the following types of 
oircratt——Douglas DC3’s, C47’s, and C54‘s; 
North American T6 Harvard Trainers; Fair- 
child C119 Packets; Canadair-built T33 Jet 
Trainers; De Haviland Beavers, Otters and 
Doves; and Curtis C46’s. About 800 men 
are employed in above work. 


Vacancies are presently open tor a SENIOR 
ELECTRONICS ENGINEER to supervise the 
work of a small group of electrical engi- 
neers and draftsmen engaged on electronic 
installation work in aircraft. A degree in 
electrical engineering is essential and sev- 
eral years experience in airborne equipment 
end installations, including groun ond 
flight tests is required. Salary range is 
$7800-$8700 per yeor. 


ELECTRONICS PROJECT ENGINEER to oas- 
sist above noted Senior Electronic Engineer. 
A degree in electrical engineering or its 
equivalent and not less than three years 
experience in design of electronic instalia- 
tions in aircraft. Salary range $6300-$6900 
per year, 


Generous Employee Benefits are available 
with the Company shoring the cost. Edmon- 
ton is Canada’s 6th largest city with a 
population of 250,000 and living occom- 
modation is good. 


If qualified, send resumes to Industrial Re- 
lations Manager, Northwest Industries Lim- 
ited, Municipal Airport, Edmonton, Alberta, 
Canada. 














SYMPOSIUM 


yN 


y on 
‘ ELECTRICAL 
PROPERTIES of 
SEMICONDUCTORS 
and the TRANSISTOR 


A series of four articles, compilations 
of papers originally presented at a 
symposium on electrical properties 
of semiconductors and the transistor, 
held during the AIEE Summer Gen 
eral Meeting. Swampscott, Mass., 
June 1949. Sponsored by the Sub 
committee on Electrical Properties 
of Solids and Liquids of the AIEE 
Committee on Basic Sciences. 


It is hoped that this pamphlet (S-36, 
January 1950) will prove useful not 
only to the practicing engineer and 
teacher, but also to engineering 
students as an introduction to this 
field of electrical engineering. 


Price is $0.50 ($0.25 to AIEE mem 
bers). Send orders to: Order De 
partment, AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS, 33 
West 39th Street, New York 18, N.Y 
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I f you’re expecting to read another offer of career 
opportunities presented on a silver platter, together 
with a certified rosy future neatly packaged in Fate- 
proof plastic—stop right here. 


On the other hand, if you realize that all the bright 
promises and special inducements in the world cannot 
alter the fact that hard work, ability, and the drive to 
apply them are the things that make and seize real 
opportunities—you’d do well to read on. 


Don’t get the idea, because of the foregoing, that we 
underrate ourselves in any way. Quite the contrary. 
We know that our work—design and development of 
nuclear weapons—is as important as any being done 
today. We know that our working conditions and 
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bg OR e 6 o 
THE MAN WITH 
CONFIDENCE IN 
HIS OWN 
ABILITY 


employee benefits are second to none. We know thac 
we provide real opportunities for growth and advance- 
ment—for qualified people who have what it takes. 
We know, too, that living conditions at our locations 
—in terms of climate, housing, schools, recreation, 
and cultural facilities—are hard to match anywhere. 
At the same time, we know that it’s up to you to 
decide whether or not you agree with us. We also 
have the idea that it’s up to you to convince us of 
your ability. 

If you'd like to know more about us—our work, our 
background, and both our laboratories, one in Albu- 
querque and one near San Francisco, we'll be happy 
to send you our illustrated brochure that tells the whole 
story. Just write to Staff Employment Division 551. 


SAN DIA 


CORPORATION 


ALBUQUERQUE, NEW MEXICO 
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eae " NEW METER-RELAYS 
. FROM 0-5 MICROAMPERES-UP 


Ruggedized-Sealed—Black Bakelite—Clear Plastic Cases 
D'Arsonval indicating meters with built-in locking contacts 
Jor sensitive and accurate control or alarm 


TRIP POINT ADJUSTABLE to ony point of 
scole orc. Sensitive to changes as little 
os 1%. One contact carried on moving 
pointer. The other on on odijustable 
pointer. When two pointers meet, con- 
tacts close and lock. Holding coil is 
wound directly over moving coil, lock- 
ing action is electro-magnetic. Reset can 
be manual or automatic. Spring action in 


contacts kicks them opart forcefully. Mode! 255-C, Single Contoct 
“A, oF " ‘ 


High Limit, 0-10 Volts OC 
$42.50 


Ranges from 0-5 microomperes or 0-5 
millivolts up, full scale. Temperoture 
ranges from 0-300°F. (10 ohms external) 
have bimetal cold junction compensation, 
Standard Contact Rating 5 to 25 milli- 
amperes DC. Can be built up to 100 
milliamperes DC. 

Ruggedized-Sealed metal cases are 
2'A”, 3%” and 4%” round, shock- 
mounted, gasket-sealed. 

P Black Bakelite cose, 4!” rectangular. 
Wi t h CONTI Pa ENTAL Clear Plastic cases are 2'2",3%", and 
Model 461-C, Double Contact 4'\4" rectangular. Moximum visibility and 
10-0-10 Microamps DC $83.25 

lower cost. 


l n SU la t e d Ww L , e a nN d C a b le Ponel meters ond indicating pyrometers are also available in ruggedized- 


seoled, block bokelite or clear plastic cases. New 40-page catalog lists 
prices and specifications for meter-relays, meters, pyrometers and auto- 
Wiig’, 4 i Miskes's: i ran keke fi MOE MEE NOL REIS eh matic controls using meter-relays. Write for Catalog 4-A, Assembly 
Products Inc., Chesterland 60, Ohio. HAmilton 3-4436 (West Coost: 
Desert Hot Springs 60, Calif. Phone: 4-3133 or 4-2453). 





APPLIANCE HINGE WIRE—AG 


For connecting upper and lower heating surfaces 


of waffle irons and sandwich grills. With glass 
braid and asbestos insulation for greater 
dielectric, moisture and abrasion resistance. 
ELECTRIC STOVE WIRE—AA 
Smokeless asbestos insulation. For wiring 


commercial electric grills, ranges, space heaters, 
water heaters, and other heavy duty appliances. FOR 


Maximum operating temperature: 397° F * 
KNIFE BLADE SWITCHES PREVENTS 


*® AIR BLAST BREAKERS 


FREEZING 
SWITCHBOARD WIRE—TA aa 


For wiring switchboards and other apparatus PREVENTS 

where resistance to oil, flame and heot is FREEZING 

required. Maximum operating temperature: 194°F, HOT SPOTS 

HIGH RESISTANCE 
LOST CLIP TENSION 


, - INCREASES 

Re at ea all CONDUCTIVITY 

LUBRICATION 

FACT FILLED CATALOG | This product contains pufe 
NEW, COMPLETE CATALOG OF silver. Write for folder illus- 
CONTINENTAL WIRE AND CABLE trating laboratory tests and 
AVAILABLE ON REQUEST. complete information, or or- 
der trial jar. 

















ontinental 


WIRE CORPORATION 
WALLINGFORD, CONN. YORK, PENNA. ay COMPANY 


8603 $.W. 17th AVENUE Dept.1 PORTLAND, OREGON 
An affiliate of the COOL-AMP Co. 
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Let Hevi Duty 
Help You Choose 


THE RIGHT 
SPECIALTY 
TRANSFORMER 












This is just a small 
sample of the broad 
line of specialty 
transformers built by 
Hevi Duty Electric 
Company. They are 
available in all sizes 
with any desired pri- 
mary or secondary 
voltages or frequen 




















cies. All are designed 





to meet or exceed 


NEMA standards 




















Write for bulletins 
HD-499 and T-5111 
or send us your 
requirements 
























Evi 








This autotrans 


ed-voltage starting of syn 
chronous and induction 
motors, 50, 65 and 80 per 
cent taps are normally 
provided. Terminals may 
be mounted on the coil or 
leads 


able panel space 






; 
i 







. 
i hy 


Low-voltage pilot light 
transformers up to 600 V 
primary VA 
FILAMENT WINDING 
dary 6.5 volts 
VA 


CONTROL WINDING 





DRY TYPE TRANSFORMERS CONSTANT CURRENT REGULATORS 


MILWAUKEE 1, WISCONSIN 


Type SIO, 10 VA, 
primary 110/220 volts 
Secon 
dary 230 volts, .032 amps, 7.4 













Type SICB, 150 VA, 230/ 
460-115 volts, enclosed 
style with a built-in ther- 
former is used for reduc mal circuit breaker 
overload protection 

compact unit saves valu- 


This 


Secon 


3 amps 


DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVIeDUTY ELECTMIC EXCLUSIVELY 




















DESIGN 
TESTING 
PRODUCTION 
MAINTENANCE 









OPERATIONAL 
ANALYSIS 
RESEARCH AND 










Hans, educat 
J 
expense 


tiville w 
















INSTRUMENTATION 2.0.00 of sonior ond ba 


DEVELOPMENT 2 ~ ; nese vite: ipplied research in the 


eONING 1 ii 


Lxceptional opportunities 7 
ional and training programs, pl 

moderate d 

vat living, available housing 


ELECTRICAL ENGINEERING 


OPPORTUNITIES 


IN 


ATOMIC ENERGY 


ACTIVITIES 





i velopment, testing, and operation of 
nu Ww react ind component parts for research, 
j i n, | r, and aircraft propulsion, 

ign and pment of pilot and production 

iant Ind processes in the over-all atomic ener ly 

_ 

i rier materials, 


all directly associated 


vith the concentration of U-235; radioactive and 
table isotopes ind special materials required 
ictor and other atomic energy programs 
iti md tintenance existing facilities. 


= 
~ 


Degree Levels, 0-8 years experience in the 


GASEOUS DIFFUSION PLANTS, OAK RIDGE, TENN., AND PADUCAH, KY. 
OAK RIDGE NATIONAL LABORATORY 


OAK RIDGE Y-12 PLANT 


1e facilities, liberal benefit 
int interview and moving 


outdoor recreational ac- 


it modern and uni 


climate, year aroun 


Send resume and salary information to 
TECHNICAL PERSONNEL OFFICE 


UNION CARBIDE NUCLEAR COMPANY 


a division of 


UNION CARBIDE AND CARBON CORPORATION 
Post Office Box P 


Oak Ridge, Tennessee 


over-all 
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New Products 

Tape Dispenser. A series of four fully 
automatic air-operated tape dispensers 
for the electrical and electronic industries 
has been announced by Air Fixtures, Inc., 
202 W. Main St., North Manchester, Ind 
All push buttons, levers, and foot pedals 
are eliminated. When the operator re 
moves a length of tape, a microswitch 
automatically sets in motion the next de 
livery cycle, It is available for all types of 
pressure Sensitive tape in widtl 5 up to 
t inches and lengths up to 21 inches. For 


further information, write to the company 


Shuttle Valve. Two models of a shuttle 
valve have been introduced by the Ross 
Operating Valve Detroit I, 
Mich. Offered in 14-inch and 


sizes, the shuttle valve has envelope di 


Company, 
.-inch pipe 
mensions of | inches and inches 
long. With two inlets and one outlet, the 
brass unit can be used either tor air or 
for certain types of liquids. Weighing only 
14 ounces, this new valve has a differen 


tial sealing pressure of 15 pounds per 


square inch (psi) and operating pressure 
of 15 to 125 pst. The temperature range is 


up to 175 4 


Ventilation on Magnetic Slip Couplings. 
First units of a new magnetic drive using 
a cross-flow ventilation system have been 
completed and tested. The new concept 
in air cooling and important mechanical 
account for significant 


compared 


design changes 


savin In Space required to 


previous designs, Over-all simplification of 
the design minimizes maintenance This 
called type MDS by the 
manufacturer, Electric Machinery Mfg. 
Company, Minneapolis 13, Minn., takes 
the place of two existing lines, the MDC 
and MDE types. A single basic design now 
is used for all sizes and ratings trom 200 
hp at 720 rpm to over 2,500 hp at higher 


magnetic drive 


speeds. Major components of the magnetic 
drive are a ring member, coupled or belted 
to a driving motor, and a magnet member, 
similar to the rotor of a synchronous mo 
tor, and connected to the load. Magnetic 
reaction between the two rotors, hence, 
the speed of the magnet member, is con 
trolled by the amount of direct current 
fed to the field poles from magnetic am 
plifier control called the “Regutron.” In 
formation on rating, bearings, and con 
struction is given in publication 4400 
PRD.-232 obtainable from the company 


Electric Rotary Hammer. A portable elec 
tric rotary hammer, which uses shock 
waves to drill faster than ever thought 
possible, has been developed. Creating 
over 36,000 shock waves a minute, it cuts 
a clean, true hole up to 40 feet in depth 
through the hardest stone, rock, or rein 
forced concrete. It weighs approximately 
10 pounds and requires no pressure. Dif 
ficult overhead or horizontal work can be 
handled with remarkable ease. For fur- 
ther information write: Demo-Haines 
Tool Corporation, North 10th Machine 
Works, Enid, Okla. 


(Continued on page 534A) 
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Be ne 


No galvanic action... oxida- ae 

tion is inhibited . . . full rated 

conductivity is assured . . . by using 

A MP’s all aluminum Termalum Ter- 

minals. The distinguishing features are 

the cartridge, containing abrasive inhibitor 

compound, and the specially-designed sym- 

metrical ‘‘C’’ crimp. Under pressure of the crimp 

the compound abraids oxide from the wire and pre 

vents it from reforming. The cartridge is closed with a 
removable plastic plug that is color-coded for wire size 
identification. The entire terminal is tin-plated by a special 
process to assure high conductivity and corrosion resistance. 


TERMALU M 


Trade mark 


terminalis and connectors 


Copalum* Terminals have the same features as Termalum except 
the body and tongue are made of copper. They can be used 

for connecting aluminum wire directly to copper busses. 
Termalum and Copalum Terminals and Connectors 

exceed all military specifications. 


A MP Termalum and Copalum Terminals are 
applied with A MP Dyna-Crimp* or Hand 
Hydraulic Tools. Dyna-Crimp Tooling is 
available for bench mounting or with a 
portable cart. It crimps wire sizes 8 

through 4/0. The hand tool crimps 

sizes 8 through 4. 

Write for additional 


information on these 
products. 


AMP IncorPORATED 
Harrisburg, Pa. 
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Wholly Owned Subsidiaries 

Aircraft-Marine Products of Canoda Lid., 
Torento, Canada + Aircraft-Marine Products 
1G.8.) Lid., Londen, England «+ Societe AMP 
de France, le Pre %& Gervois Seine 
France + AMP.—Holland NV s Hertogen 
bosch, Holland 

Japanese Distributor Oriental Terminal 
Products Co., Lid Tokyo, Jopan 


* Trade mork 
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The 20th Century’s most challenging 


opportunity for the creative engineer... 


Automatic Control Systems 


for tomorrow’s needs and hypersonic speeds 


len years ago—when AUTONETICS 
work—miles-per-hour 
thinking had to be abandoned. The 
task of developing guidance and con 
trol systems for the Air Force SM-64 

AVAHO Intercontinental Missile 


( ould 


demanded engineers who 
design, manufacture, test and produce 
in quantity automat controls that 
would operate in environments and 
it speeds never before experienced 
‘loday because of its proved abil 
ity to convert ideas into engineering 
AUTONETICS is one of the few 

in the with a 


ique stockpile of experience in 


nizations world 


nformation processing, inertial navi 
ition, flight controls 


ol system computers and 


armament con 
other 
ystems 


iutomatic control 


MINDPOWER AND FACILITIES 
lhe projects we are pursuing at 
AvuTONETICS call for extremes in 
mindpower and environmental 
facilities. 
We have the facilities.. 


them a new Autonavigation building 


. among 


where each cubic inch of air contains 
e° where 
temperature variation is held to plus 
or minus 1”, 


fewer than 6 dust particles . 


And we have a Flight Test Section 
second to none. 
frankly, we’d 


The mindpower 
like to find more of it. 


If YOU'RE THE MAN WE'RE 
LOOKING FOR... 

you have knowledge, enthusiasm and 
tempered with judg- 
ment. You’re both research and pro- 


imagination 


a dreamer and a 
doer at the same time. At every level 


duction-minded 


of experience, you'll have an oppor- 
tunity to conceive and activate an 
a better way! 


And you'll do it in a management 


idea. Then prove it 
climate that stimulates personal 
vrowth—and rewards it with the 
responsibility, professional recogni 
tion and material benefits limited 
only by your own ability. Your own 
academic stature can be constantly 
enlarged by our Educational Refund 
Plan...and some of the nation’s finest 
universities are nearby. 

Write today for full particulars. If 
you're the man we’re seeking we'll be 
glad to arrange a personal interview 
where you are now residing. 

Write: Mr. A. Brunetti, Autonetics 
Engineering Personnel, Dept. 911, 
LEE, Box AN, Bellflower, California. 


ADVANCEMENT IS RAPID WHERE GROWTH IS RAPID 





Kilpatrick receive O'Hern joined 
Texas Tech ir 1951 after earn 

E from M.1.T. two ing his BS, MS and Ph.D 

at No irdue viversity. A Researc 


he $s ex ed rv » ha 


Navy vet E. A 


Autonetics in 


ring 8 years 
developed 
hnique for 
sUtopilot-cor 
sxible airborne vehic« 


hobbie fe baseba 


Autonetics 


A Division of North American Aviation, Inc 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 
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Feeding 179 Luminaires to help make 
the Washington-Baltimore Freeway a Brightway 


That's on the super-modern span within the District of 
Columbia. 

Serious problem for the engineers was selecting elec- 
trical cable for the luminaires. They solved it with #4 
AWG 600-volt “U. S.” Street Lighting Cable, with a spe- 
cially-compounded neoprene jacket... neoprene because 
it has such an all-around resistance to all kinds of abuse. 


Electrical Wire & Cable Department 


The cable has maximum resistance to sunlight, acids, oils 
and gasoline, corrosion, impact and abrasion. It will not 
support combustion. It is light in weight, easy to handle. 

Call upon the “U. S.” wire and cable specialist to solve 
any wiring problem. Write Electrical Wire & Cable De- 
partment, United States Rubber Company, Rockefeller 
Center, New York 20, N. Y. 
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Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT 9 "*snenssi sneinesrs 
Computer engineers 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 


OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 

your education, experience 

ACT AT ONCE and geographic preference to: 
Employment Department, 


Professional Personnel Section 3 


THE NATIONAL CASH REGISTER COMPANY ¢ DAYTON 9 © OHIO 
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New Products 


Switches. IT'wo new types of interlocking 
push button switches, mounted in parallel 
row assemblies to provide a maximum 
number of interlocked stations, have been 
Donald P. Mossman, Ine 
Brewster, N.Y. The series 5900 is available 


with up to 36 interlocking 


ntroduced b 


stations, and 
the series 5700 ith a maximum of 24 
stations Fach station may be equipped 
with various contact combinations, rated 
$} or 5 amperes, 110 volts a-c (noninduc 
tive). Normal operation provides that each 
button depressed releases any previously 
operated station, and itself locks in the 
operated position, Additional construction 
features available include a lock-out to 
prevent operation ot more than one sta 
tion at a time, solenoid release, and non 
locking stations. The series 5900 may be 
had with individually illuminated but 
tons, and the series 5700 is available with 


accumulative lock-in construction 


Microfilm Reader that Prints. A reader 
which will also make large prints simply 
by direct projection of the film image 
onto photocopying paper, has been an 
nounced by the Filmsort Division of Dex 
ter Folder Co., Pearl River, N. 


as The Examiner, the new unit will be 


Known 


the largest of the desk-top models in the 
company's line of readers and printers 
In addition to its general applications of 
uses aS a viewer and printer with ape rture 


cards (the filmsort system of mounting 


individual frames of microfilm in standard 
file cards or punched cards) or jacket 
cards (strips of microfilm housed in ace 
tate or paper jackets), there are a number 
ot special uses. I he iewing and printing 
screen makes this unit suitable for legal 
bankiny, title search, and general busines 
operations in which enlargement copies 


are an important factor 
Continu 
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To the creative. engineer... 





AiResearch two stage lightweight 
gas turbine compressor provides 
pneumatic power for aircraft 
main engine starting and serves 
as auxiliary power source for 
a variety of ground and 
in-flight services. 
w 
ww 
Ww 
ry” . . . n 
The rapid scientific advance of 
our modern civilization is the 
result of new ideas from creative 
minds that are focused on the 
future. Our engineers not only 
have ideas but have the ability to 
engineer them into products. 
That’s why The Garrett Cor- 
poration has grown in both size 
and reputation to leadership in 
its areas of operation. That’s 
why we are seeking more crea- 
tive engineers to help us main- 
tain and extend our leadership. 
If you fall in that category, 
you'll find working with us 
fulfilling in stimulation, achieve- 
ment and financial rewards. 


THE 


All modern U.S. 
foreign aircraft are Garrett 


and many 


equipped. We have pioneered 
such fields as refrigeration sys- 
tems, pneumatic valves and con- 
trols, temperature controls, cabin 
air compressors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, eléctro-mechanical 
equipment, electronic computers 
and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of your edu- 


cation and experience today to: 


Mr. G. D. Bradley 


CORPORATION 


9661 S. SEPULVEDA BLVO., LOS ANGELES 46. CALIFORNIA 


OIVISIONS 


AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 


AIRESEARCH INOUSTRIAL * REX + AERO ENGINEERING 


AIFPBUPPLY * AIF CRUISERS + AIRESEARCH AVIATION SERVICE 
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A NEW IDEA IN POWER DISTRIBUTION 
WESTINGHOUSE 


UNI-BUS 
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From Westinghouse comes a’new busway—a method of 

distributing power—so new, so much better, it makes conventional 
methods seem old fashioned. Uni-bus! 

Kor the first time, it combines the advantages of plug-in duct 

with a low-impedance system. 

And, Uni-bus has a new idea in installation .-. . the flexible 
connector. This one unit does away with all special fittings 
simplifies time-consuming field measuring. This feature combines 
with special clip-on hangers to effect time savings during installation. 
Uni-bus is the only completely safe busway because it is impos- 

sible for anyone to touch live parts through plug-in openings 

Added protection is provided by the unique plug-in devices 

and triple-wrapped insulation on bus bars. 

The features making these benefits possible are shown at right. 

Call your Westinghouse distributor today. Or write for booklet, 
B-7015, Westinghouse Electric Corporation, 3 Gateway Center, 
Pittsburgh 30, Pa. J-30239 


you CAN BE SURE...iF iTS 


Westinghouse 
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PLUG-IN LOW-IMPEDANCE BUSWAY 
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Construction details of 
Uni-bus, new power 
distribution system 


Many reasons make Uni-bus 
unique in the busway field. Three 
exclusive features are detailed here: 


ra 


Safety slide . . . Interlocking 

slide keeps plug-in openings closed 
until plug-in device is fastened 

to busway. Device cannot be 
removed when slide is opened. 
System has 12 outlets per 

10-foot length. 


Flexible connector... One unit 
does the job normally requiring 
many special fittings in othe: 
busways. ‘The connector consists 
of two attachment boxes joined 
with flexible conduit and cable. 


Unj-bus plug . . . Here is con- 
venience and safety in one plug-in 
system When cover is open 

no live parts are exposed, Contacts 
are visible in open position tor 
positive identification, Contacts 
interlock so circuit is not opened 
or closed on bi 8 bars. 


At left is an illustration showing 
why Uni-bus is your best 
power distribution buy. 


you can BE SURE... 1F 17s 


Westinghouse 
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The Jet Propulsion Labora 
tory is a stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains, Covering an 80 
acre area and employing 
1600 people, it is close to 
attractive residential areas 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re 
search under contract with 
the U.S. Government 


Opportunities open to quali- 
fied engineers of U.S. citizen- 
ship. Inquiries now invited 


406 OPPORTUNITIES 


TTT 


IN THESE FIELDS NOW 
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IMPORTANT ACHIEVEMENTS AT JPL 


The Analytical Mind and Electronic Computers 


The Jet Propulsion Laboratory supports 
its research and development programs with 
extensive modern digital and analog com- 
puting systems. To this end our computer. 
equipment staff has made important original 
contributions in the development of new 
analog computer components, encoding 
techniques, and digital data handling equip- 
ment including advanced systems for han- 
dling the high volume output of supersonic 
wind tunnels. 

Though the computing machines have 
made dramatic contributions to the Labora- 
tory program, the central figures in this 


drama remain the applied mathematicians, 
engineers, and scientists focusing their 
analytical minds on the problems of their 
respective technologies and formulating 
them for computing machine solutions. 
Every technology applying to missile pro- 
pulsion and guidance is represented on the 
Laboratory: aerodynamics, guidance, instru- 
mentation, electronics, chemistry of propel- 
lants, propulsion systems, design and 
metallurgy. It is in this setting that applied 
mathematicians and computer engineers 
find rich opportunities for growth and 
achievement in scientific computation. 





COMPUTERS + APPLIED MATHEMATICS + DATA HANDLING + INSTRUMENTATION 
APPLIED PHYSICS + TELEMETERING + RADIO AND INERTIAL GUIDANCE 
GUIDANCE ANALYSIS + SYSTEMS ANALYSIS + ELECTRO-MECHANICAL 

MICROWAVES + PACKAGING + MECHANICAL ENGINEERING 





JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA «+ CALIFORNIA 
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KUHLMAN, ORIGINATOR OF 
‘“‘Quick Grip,’’ INTRODUCES A 


New High 
Voltage Bushing 


FOR RATINGS ABOVE 5000 VOLTS 


Now, KUHLMAN affords new safety, new convenience and new 
speed in handling high voltage connections on cover bushings 
of pole type transformers. 


In 1939, KUHLMAN introduced the first “Quick Grip” Bushing 
for 5000 volts and below. The principle of this bushing has, since 
then, been adopted by most of the country’s leading transformer 
manufacturers. Linemen all over the world prefer KUHLMAN 
“Quick Grip” Bushings . . . no tools are necessary . . . no live 
ports ore exposed . . . connections are simple, safe and fast, 
Check all these advantages: 

Easy Installation -the line lead is simply inserted into the hole 
in either side of the bushing . . . a twist of the knob completes 
the job! 

Complete Protection—the protective knob reduces effects of 
weather, corrosion and the possibility of animals and birds dis- 
rupting service. 

Versatile Applicotion—new cover type “Quick Grip” will soon 
be available on all pole type distribution transformers. Accom 
modates full range of EEI-NEMA wire sizes. 


Your KUHLMAN representative will be happy to explain this high 
voltage ‘Quick Grip” Bushing . . . it is another KUHLMAN feature 
that has provided new standards of distribution transformer 
service and long life for America’s leading utilities. 


A—Hard rubber cap protects — simple 
clockwise rotation clamps lead firmly. 


B—Gap Electrode 


C—Line leads ...can be entered from 
two sides. 


D—Porcelain. 


E—Corrugations provide ample creep- 
age distance. 


Conventional or CSP Application 


rs 


OUSEPO Wey , a 


ars YOU 
| we anne “Ue) 
» as, & 
s '@/ 
* Patent Pending 
uvi errs 
4» <4 
Crack 


BAY CITY, MICHIGAN CRYSTAL SPRINGS, MISSISSIPPI @e SALINAS, CALIFORNIA 
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| WESTINGHOUSE-BALTIMORE 


Revolutionizes Radar Design! 


PARABALLOON Acclaimed “A Major Breakthrough for Air Defense” 


The Paraballoon is a ground radar antenna that can be inidated or deflated 
like a balloon, folded and packed into air lift containers for tactical operations, 


Westinghouse engineers at the Electronics Division in Baltimore 
developed the Paraballoon for the Rome Air Development Center 

and every conventional radar antenna became obsolete over 
night! Aviation Week headlined the news with a cover story in their 
October 22nd issue...and Life Magazine featured it on November 5th. 

The Paraballoon is a radically different type of ground radar 
antenna. Unlike the conventional antenna which weighs over 
10,000 pounds, the Paraballoon weighs only 1,700 pounds. With it, 
a trained crew of 20 men can set up a complete radar station in two 
hours. Major General Stuart P. Wright, Commander of Rome Air 
Development Center, was quoted in Aviation Week as saying that the 
Paraballoon is ‘A major breakthrough for our air defense.”’ 

This is just one of many firsts for the engineers at Westinghouse- 
Baltimore. Inheritors of the Westinghouse pioneering tradition, and 
leaders in electronics developments, the engineers at Westinghouse- 
Baltimore are engaged in vital defense projects far beyond the 
“state of the art.’’ Here, the engineer has unlimited opportunities 
in a company where engineers are respected and rewarded for their 
contributions 

Investigate the opportunities open to you at Westinghouse- 
Baltimore 


Current Openings at 
Westinghouse-Baltimore 
CIRCUITRY ANALOG COMPUTER DESIGN 
MICROWAVES VIBRATION 
SERVOMECHANISMS RADAR DESIGN 
MAGNETIC AMPLIFIERS METALLURGY 
DIGITAL COMPUTER FIELD ENGINEERING 
DESIGN & APPLICATION INFRARED TECHNIQUES 
FIRE CONTROL SYSTEMS antennas 
OPTICS TECHNICAL WRITING 
COMMUNICATIONS TEST EQUIPMENT 
PACKAGING HYDRAULICS 
TRANSFORMERS MAGNETRON TUBE EVALUATION 


To Apply: 
Send a resume of your education 
and experience to: 
Dr. J. A. Medwin, Dept. 566 
Westinghouse Electric Corporation 
P. O. Box 746 * Baltimore 3, Maryland 


WESTINGHOUSE-BALTIMORE 
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WEATHERPROOF 


GENERAL 
CABLE’S 
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CON HRUC EG 


Built into its aluminum products are 75 years of General Cable’s engineering 
and manufacturing experience. In this record are more than 
25 years of successful performance of insulated aluminum conductors marketed 
as ALECTRAL. Available in ALL-ALUMINUM, ACSR, WEATHERPROOF and with RUBBER and 
THERMOPLASTIC insulations. A sound and economical investment for all voltage ranges. 


GENERAL CABLE CORPORATION, 420 Lexington Avenue, New York 17, N. Y. 
Offices and Distribution Centers Coast-to-Coast 


for quality end service... specty GENERAL CABLE 
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New York 


West 40th § 84 East Randols 


Chicago 


This placement 


ao nonprofit organization 
placed as a result of these listings, 
to pay a fee at the rates 
Service 
the key 
the New York office 


postoge te 


Piease 


cents in 





ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


service is sponsored by 
the Four Founder Societies for its members 
Why not make use of it? It is operated os 
Applicants, 
agree 
listed by the lished and each bulletin is available to 
All replies should be addressed to 
to quarter or $12.00 per annum, and to non 
six members ut $4.50 per quarter or $14.00 


numbers indicated and mailed 
enclose 


cover the cost of per 


(Agency) 


San Francisco 
57 Post St 


Detroit 


100 Farnsworth Ave 


mailing and the return of the application 

Two weekly bulletins of engineering po 
sitions open, one covering positions on the 
if Pacific Coast and the other covering Mid 


western and East Coast positions, are pub- 


members at a subscription rate of $3.50 per 


ennum 








Men Available 


OR PROJECT 1 


field sales 


ENGINEER -Wire Communications 


experience in area 


PROJECT 


ato electrical preferred, with some 


gradu 


4 transistors, counters, bistables, multi-vibrators, pulse 


clreultry, synchronous transmitting and receiving sys 
Company doce research and production work 
Salary, $10,000 


Company pays placement fees, Location, 


tems ote 
in the field of wite communications 
$15,000 a year 
Connecticut. W-4123 
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resear 


plihers) 


rvoes magne 


$7000.89000 «a 


000. $7 006 


NGINEERING 4 


marge of research 


graduate 
development and 
r firm manulacturing ectro 
raft instruments and electror fuel 
Technical 
salary, $1 


Metropolitan 


engineering stafl cur 
000.818,000 a 
irea. W-4205 


NEF r t nechanical 
5-4 I 


>, with some experience in manage 
background with IBM of 

manufacture of engineering 
ability and be able 
electrical and mechanical en 
$18,000 a year 


Remington 
or 


creative 


simum salary 


‘ Illin 


with five 
experience 1 airborne eleetronic sy 
system development reaponibility and 
rk f a group of development engineers 
$8000.$10,000 a year. (b) Electronic Engineers, B.S. of 
M.S in electrical engineering with at least three 
aircraft servo 
opment Salaries, $6500-$9000 a year Location, 


vi ty of Boston Mass. W-4229 


yoars systems or circuit 


experience in 


DEVELOPMENT ENGINEER 5-45, me 


engineering 


CHIEF 
hanical of 
with at least five years’ electro-mechanical experience 


< electrical degree or both 
in development engineering, in 4 supervisory capacity 
including responsibility for ministering and directing 
a Development Engineering Department, product design 
and re-design, new product development. Long estab 
lished company in the durable consumer goods field, as 
well as engineered components and sub-asseemblies made 
to industrial specifications, i.e., clocks, 
timing mechanism and the like, Salary open. Location, 
New England. W-4231 


customers’ 
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ELECTRICAL 


netrument 


ENGINEER levelopment work for a 
small preferably with a 
theoretical and mathe ical vmackground n transient 
analysis and experic e in 4 voltage phenomena as 
t applies to diele Philadelphia, Penna 


W 4235 


ADMINISTRATIVE SECRETARY 
neer societ Must have abil 
r 
ership 


p activ 
Midwest. W 


VCINEER raduate 

sintenance and elec 
lighting 

iff f 0 nen Some 


listribut 


$10,000 a year. Company 


New Jersey. W 


NGINEERS y r Development Engineer, 


sate ctrical ) cs electronics " servo 
isms major; two to four years development of 
operational 


ical systems from specifications and 


eristica requirements. Broad experience in the 


ield of hydraulic, mechanical, electrical and electro 
nechanical ystems (b) Servomechanisms Engineer, 
traduate electrical major in servomechanisms com 
yonents desirable. Salaries, 86000-89000 a year and up 
mpan pays placement fees and relocation 


[ ation, Connecticut, W-4245 


expenses 


graduate with major 


ELECTRICAL ENGINEER, 26-42 


ronics, with one to five years experience to 


ts and improve same understand the 
reuits 
of amplifiers 89000 «a 
' Westchester County New 


work in development { 


Salary 


rRICATI ENGINEER raduate 
ne neta at r 0 ‘ powe 
eleetronle 5 dD. 
lings, ete. in 

MEV 


re ‘ 


f 650 


ICAL ENE 


NGINEER 
ering minimun 
load t 


W-4314/4) 


VGINEERS 
ring expericr 
nsibility tor eng 


$7000-$10,000 a year 


ineering releases 
uries to start 
yuthern 


placement tees Location 6 


41320(b) 


ASSOCIATE OR FULL PROFESSORS o ctrical 


‘ ring t teach work in servome nisms and 


ynitrols ‘ rk analysis and synthesi informa 


tion theory Research experience desire but good 


teaching ability required Location, New England. 
W 


4321 


ENGINEERS (a) oj electrical grad 
ate with product « gn, cu elopment and 
application servomechanisma, 


experience overing 


positioning devices or control systems for tempera 
$6000 .$9000 a 
(b) Designers with engineering training and experience 
layout of 
and control Salary, 


Location, Connecticut. W-4333 


tures of pressures Salary year. 


electronic instruments 
$5000-$7000 a 


covering design and 


systems year. 


mechanical 
electric 


APPLICATION ENGINEER, electrical or 
graduate, 25-45; at least three 
circuitry and control panel layouts, design knowledge 
electric Duties will 
application of industrial devices toe 
meet special customer requirements including solu- 
tion of problems, Will include water control systems 
for automatic machines for a manufacturer of elec- 
trical controls. Salary, $6500-88500 a year. Employer 
will pay placement fee. Locatios, Mlinois, C-5426, 


years’ in 


circults, 
control 


electro-magnetic and 
include 
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New Edition, Completely Revised 
Electric Power Distribution 


for Industrial Plants 
(RED BOOK) 


No. 952 


The purpose of this publication is to bring to the attention of engineers, owners, and plant man 
agement the important features of well-designed electric distribution systems thot result in satis 
factory performance of utilization equipment and efficient operation of the plant; it covers the 
features of the electric distribution systems which are applicable to most types and sizes of indus 
trial plants. It sets forth the elements of the distribution system both as to what to do to accomplish 
desired results and the reasons for them. It does not explain in detail how to accomplish the final 
results. 

Basic information is included to determine the approximate load requirements of industrial plants, 
the type of distribution system, the distribution voltages, and voltage regulation, as well as informa 
tion to assist the engineer in the selection of transformers, circuit breakers, relays, meters, fuses, 
cables, bus, and miscellaneous equipment needed in the design of an adequate electric distribution 
system for present and future load conditions. Operating and maintenance problems are dealt with 
only in so far as they affect system and equipment selection. Basic information is included to deter 
mine load requirements, type of system, and voltages. Data are included to assist selecting trans 
formers, circuit breakers, relays, meters, fuses, conductor, and miscellaneous equipment for present 
and future loads. 

$3.50 per copy (50 per cent discount to AIEE members); 172 pages 





New Companion Publication 


Grounding of 
Industrial Power Systems 


No. 953 


This publication covers the problems of system grounding, connecting the frames and enclosures 
of electric apparatus to a ground system, the problems of static, the methods of protecting struc- 
tures against the effects of lightning, and the problems of obtaining a low resistance connection to 
the earth. 

The popular name “Green Book” now applies to this new publication rather than to Interior Wir- 
ing Design for Commercial Buildings as before. The latter publication is out of print pending revi 
sion and when the new edition is available it will be known as the “Gray Book.” 

$1.20 per copy (50 per cent discount to AIEE members); 40 pages 


DETACH 
This is an order from: (Please print) AMERICAN INSTITUTE OF 


ELECTRICAL ENGINEERS 
33 WEST 39TH STREET 
NEW YORK 18, N. Y. 


Name 
Address 


| Member 
Nonmember 


J 


Remittance of $ is enclosed for the publication(s) checked below Street 


| 952 Electric Power Distribution for Industrial Plants City Zone State 


(| 953 Grounding of Industrial Power Systems (CONTENTS—PRINTED MATTER) 


POSTMASTER: This parcel may be opened for Postal inspection if necessary 
Return postage guaranteed 


Type or print on return mailing label —»> 
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ACOUSTIC RESEARCH 


Opportunities are available for Electrical or 


Mechanical Engineers and Physicists who are 
interested in applied acoustic research and de- 
velopment. We have openings in both Acoustic 
Design as well as Noise and Vibration Control 
Work. We are located in the midwest and offer 
generous re-location allowances. Write: 


A. J. Paneral 


ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th St. 
Chicago 16, Hlinois 








THE HAPPIEST 
CALIFORNIA* ENGINEERS 
ARE AT HELIPOT 


besides being with a growth electronic com- 
pany in a new $2,000,000 pliant. . . they 
overlook the bive Pacific. Top salaries and 
benefits . sell your car and buy a boat; 
E.E.’s, M.E.'s, Mfg., and Sales Engineers, 
write for Fact File 3. 


*We also have a nice 
plant in Movwntainside, 

N. J. overlooking the ° T 
bive Atlantic. Our en- 

gineers there are very nen? 
happy, too. 





yay.’ Beckman’ Helipot Corp 
ad “Pte «Newport Beach 1, Calif a division of Beckman Instruments, Inc 








LIGHTING ENGINEER 


A position of more than ordinary attractiveness is 
available to an experienced LIGHTING ENGI. 
NEER. Should have substantial background in 
design, selection and application of lighting for 
Utility Power Plants, Industrial and Office Build. 
ng 

Must be capable of assuming complete responsi 
bility fow all technical problems related to lighting 
engineering 


Salary commensurate with experience. 
Location: New York City 





We invite you to investigate this oppor 


tunity by forwarding a complete resume to 


W. W. Patterson 


EBASCO SERVICES Inc. 


2 Rector Street New York 6, N. Y. 














SALES ENGINEERS WANTED 


Excellent opportunities for engineers with well established 
East Coast Industrial Instrument Manufacturer now ex 
panding branch office coverage 


Electrical, Mechanical, or Electronic Engineers preferred. 
Openings in Oregon, San Francisco, St. Louis, and Detroit. 


Generous company paid benefits include hospitalization, 
pension, insurance, and vacation plans 





Box 487 
ELECTRICAL ENGINEERING 


33 W. 39TH STREET 
NEW YORK 18, N. Y. 

















RESUMES 


SCIENTIFIC ENGINEERING TECH- 
NICAL RESUMES OUR SPECIALITY. 


Expertly typed, carefully proof-read, attractive layout. 
Reproduced by multilith on quality bond papers. $4.00 
for 50 copies of one page: $5.00 for 100 copies. Postpaid 
To assme you, additional copies will be reproduced and 
distributed to major firms (excluding your present em 
ployer) at no cost to you 


Send for “How to Write Your Resume” including sample 
guide—-$1.50 postpaid 


ORVILLE E. ARMSTRONG & CO. 
55 W. 42nd St., Dept. EE, New York 36, N. Y. 











Change of Mailing Address 


Name 
New Street 

Mention 
City & State, Zone No 


Membership No 


To assure a correct entry in the YEAR BOOK please also furnish 





Company Name 


Company Address 


Department 


Title (if one has been assigned) 
Home Address 


Are you a registered professional engineer? 








(as shown in your mailing address) 














ENGINEERS NEEDED POR 
RESEARCH AND DEVELOPMENT 
POSITIONS IN THE 


Design of electronic instrumentation for underwater 
ordnance, including high gain amplifiers, conven- 
tional filters, power amplifiers, oscillators and detec 
tors in the ultrasonic range 


Analytical and experimental treatment of scientific 
research problems in the fields of hydrodynamics, 
acoustics, electronics, network theory, servomecha- 
nisms, mechanics, information theory and _ noise 
analysis including analogue and digital computations 


Design of transducers, fundamental problems in un 
derwater acoustics involving transmission, attenua- 
tion, reflection, etc. Problems in sound control and 
noise reduction. Acoustical aspects of systems re 
search including operations research and feasibility 
studies 


University Faculty Appointments 
Opportunities for Graduate Study 
Liberal Vacation Policies 


Excellent Working Conditions 





THE PENNSYLVANIA STATE UNIVERSITY 
ORDNANCE RESEARCH LABORATORY 






University Park, Pennsylvania 


Send Resume to ARNOLD ADDISON, Personnel Director 
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KEEP UP-TO-DATE ON MAGNETICS 





“E315 
nae 
‘ 


AAS excl 
el 





what makes tape wound cores reliable? 


Reliability demands physical protection. Magnetic alloys which provide square 
hysteresis loop charac teristics are strain sensitive. Distortion caused by coil winding 


For Full Detail P Write For 


will disturb precise magnetic characteristics, alter performance. So Magnetics, Inc, 
‘ Catalog TWC-100A 


has devised a rigid, extra-strong aluminum core box to protect the magnetic core 
within from winding stresses, thus eliminating distortion. 
Reliability demands electrical stability through the years Suppose guided missiles . 


f 
failed to function in a future emergency because the magnetic properties of tape f 


wound cores had changed. Cores must operate just as effectively years from now : 
as they do today, whether or not they have been in use. Vibration, shock, and tem- MAGNETICS inc. 
perature changes can endanger such performance. That's why Magnetics, Inc. | 

cushions tape windings with a special inert material in che extra-strong aluminum emt i) a 


core box. And that’s why it is especially important that our tape wound cores en- 
closed in aluminum boxes will withstand temperatures up to 450°F. 


Reliability demands exacting standards on the part of the manufacturer. Judge a CABLE: MAGNETICS 
product by the company that makes it. Take a company that has pioneered a core 

box so advanced that it even permits vacuum impregnation. Take a company 

whose attention to design detail permits the offer of the only Performance-Guaran 

tee in the industry. That's a real definition of reliability. Why not ask us how it will 

work for you? Magnetics, Inc., Dept EN, Butler, Pennsylvania. 
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Zz rofessional Engineering 





irectory 


Protessional Engineering Directory Card i” r+ 2” 12 times $120.00 










































Electricity —-Water—Sewage—Industry 


Consulting Engineers 





BLACK & VEATCH 


Reports, Design. Supervision of 


Construction, 


Investig 
and Rates 


1500 Meadow Lake Par! 


ms, Valuation 


kway 
Kansas City, 14, Missouri 








HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design, lopment and Manufacture 
af Chokes, Etc. 


for the 
Electronics. Industrial and Allied Fields 


90 Magnolia &t., Westbury, Li. N.Y. 
WE.7-2933 








MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley 






























































DeLEUW, CATHER &6 COMPANY 


Transportation, 


Consulting Engineers 


Industrial Problems 


Public Transit 


Industrial Plants—Grade Separations 
Railroads—Subways—Expressways 


Tunnels—Power Plants—Municipal 


150 N. Wacker Drive, 
78 McAllister St.. 








and 


orks 


CHICAGO 6, Ill. 
SAN FRANCISCO 2, Cal. 














INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations—Reports—Design 
Procurement—Field Engineering 
—Domestic and Foreign 


74 New Montgomery 5t., 
San Francisco 5, Calif. 








Consult 
Z. H. POLACHEE 
Registered Patent Attorney 


1234 BROADWAY 
(At 3ist St.) 


New York 1, N.Y. 













































































Electrical, 
diometric and 
rendering testing. 
ated services, 
inspections at 








Electrical Testing 
Laboratories, Inc. 


mechanical, 
chemical 


including 


investigations. 


photometric, 
laboratories, 
research and associ- 
certification, 
factories and 


2 East End Avenue at 79th St., New York 21 





ra- 


field 








JACKSON & MORELAND, INC. 


Engineers and Consultants 
Design and Supervision of Construction 


Reports—E inati Appraisal 





Machine Design- Technical Publications 
BOSTON NEW YORE 





FRANCIS W. RINGER 
ASSOCIATES 
Consulting Corrosion Engineer 


7 Hampden Ave. MOhawk 4-2863 
Narberth (Suburban Phila.) Pa. 
























































TRANSISTOR ENGINEERING 
8. Moskowitz D.D.Grieg N. J. Gottiried 
Product Transistorization, Complete Serv- 
ice in iting h. developmen 





and 


Auecti * aia 





Pp on 
products and instruments. 


Electronic Research Associates, Inc. 


67 East Center Street, puter. NJ. 


NUtley 2-5410 


THE KULJIAN CORPORATION 


Engi e Genstuct ec ltant 


POWER PLANT SPECIALISTS 
(Steam. Hydro, Diesel) 


Utility « Industrial « Chemical 
1200NO. BROADST., PHILADELPHIA21,PA. 





SANDERSON & PORTER 


CONSTRUCTION 
REPORTS SURVEYS 
New York New York 




































ELLMANN ENGINEERING CO. 
of Electrical 


Desi 


and M fact 





Signals and Fire Alarm Systems 


P.O. Box 3627 
Washington 7, D.C. 








PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical *¢ Mechanical 


Ya, 8 Thermodynamic © Architectural 


Structural « Civil 
FIRST NATIONAL BANK BUILDING 
Pittsburg 22, Pennsylvania 


SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn Street 
CHICAGO, ILLINOIS 




































































FREDERICK RESEARCH CORP. 
BETHESDA 14. MARYLAND 


Tel: Washington. D. C., OLiver 4-5897 


Research Studies. Evaluations, S 


pecifica- 

tions, Development. Engineering, Proto- 

Manulacture. 

rafting Art Work Offset Printing—In 

fields related to Electronics Test Equip 
VHF 

Tuners and Circuits. Missiles. Electro- 

mechanical Systems and Components 


Technical 


Interlerence, 


Writing. 








MEASUREMENTS CORP. 
RESEARCH & MANUFACTURING 
ENGINEERS 








The J. G. WHITE 
Engineering Corporation 
Design—Construction—Reports— 

Appraisals 


80 Broad Street NEW YORK 
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How to make the most 
of your engineering career 


ONE OF A SGERIES 


go where an engh an rise to the top 


In many companies, an engineer rises, but 
soon encounters a low ceiling. Promotions 
tend to go to non-engineering executives. 
And engineers (surveys show) find it 
difficult to make their ideas understood— 
or appreciated. 


So select a company in which you'll be 
working with, and for, engineers—where 
an engineer is given an opportunity to 
advance when positions ahead open up. 


Another point: choose a company that’s 
growing, preferably in an industry that’s 
growing and expanding too. 


Boeing, you'll discover, fills the bill on all 
counts. Engineers at Boeing hold jobs 

right to the top. They talk your language. 
They appreciate the vital contributions 
engineers make. And they reward cvyineers, 
Boeing is growing fast, and today employs 
400% more engineers than 10 years ago. 
Besides, Boeing operates in the dynamic, 
fast-growing field of aviation, 


At Boeing you'll enjoy assignments that 
lead to an excitement-filled future. A future 
with a future; in supersonic flight, jet- 
powered civil and military aircraft, gas 
turbine engines, guided missiles. At Boeing, 
engineers and scientists of all types, and 
advanced mathematicians, are probing the 
very frontiers of knowledge. They invite 
you to join them, You'll find high salaries, 
career stability, retirement programs, and 
company-financed opportunities for 
graduate study. And you'll live in wide- 
awake, young-spirited communities. 























Plan ahead for your career. Fill out the 
coupon and get it in the mail—today! 


JOHN C. SANDERS, Staff Engineer — Personne! 
Boeing Airplane Co., Dept. E-59, Seattle 24, Wn 
Please send me information about Boeing career 
opportunities. If a choice is available, I’m par 
ticularly interested in openings at: 

Seattle Wichita Melbourne, Fla 


(circle one) 


SSO E MN lg 


An “engineers’ company” since 1916 


Name 

College (s) Degree(s) Year |s) 
Address 

City Zone 


' 
ot ae eee ee eee eee eee een en== 
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DESTINY ON DISPLAY 
IBM computer generated display 
presents moving ‘‘situation map” 
of the skies over New York City. 
Symbols represent commercial 
airliners and ground reference. 


“INSTRUCTIONS?” for a nation’s safety! 


Compiters for SAGE are being produced 
and installed by IBM to help assure the Air 
Force of\swift, fact-based tactical decisions. 


Heart of America’s air defense warning and 
control system—SAGE—is an IBM elec- 
tronic computer. In split seconds, if the need 


should ever arise, the computer will be able 
to digest huge volumes of data on any inva- 
sion of hostile aircraft—report its findings 
visually on a scope! This display of computed 
data will enable watching airmen to issue 
“instructions” to defensive weapons with 
unprecedented speed and certainty. 


Engineers! Technicians! IBM offers ex- 
citing opportunities to work on computers, 
control systems, inertial guidance, micro- 
wave circuitry—the most wide-open field 


in the electronics industry 


IBM Laboratories and Manufacturing 
Plants are located in: Poughkeepsie, 
Owego, Endicott, Kingston, N. Y.; Rochester, 
Minn.; Lexington, Ky.; and San Jose, Calif, 


Write: R. A. Whitehorne, International 
Business Machines Corporation, Room 
301, 590 Madison Avenue, New York 
S39, Ni... 





INTERNATIONAL 


Thus IBM’s systems engineering skill assists 
eae $ ° ° ° ° 

the militaty in bringing electronic exactness 

to the task\of keeping America alert. 


TeEeeeKLELASN 


TIME EQUIPMENT 
ELECTRIC TYPEWRITERS 


BUSINESS MACHINES 
CORPORATION 


DATA PROCESSING 
MILITARY PRODUCTS 
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RCA Mobile Microwave 


Portable... Rugged... Reliable Communications 


RCA’'s Type MM-18 Mobile Microwave Package pro- 
vides the ideal portable communications system, de- 
signed specifically to complement the modern concept 
of mobility of equipment. Truck-mounted terminal and 
repeater equipment of highest portability and simpli- 
fied construction permit rapid assembly of stations 


of AMERICA 


OMMUNICATIONS PRODUCTS « CAMDEN, N. J. 


RA) RADIO CORPORATION 
C 
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for in-service Operation within minutes after site has 
been established, Proved in rugged emergency opera 
tions under conditions of adverse weather and terrain, 
since 1952, RCA Mobile Microwave performance 
matches the reliability found in fixed stations 


EASY-TO-SERVICE FAMILIAR CIRCUITS * READILY 
AVAILABLE TUBES * SINGLE SIDE-BAND SUPPRESSED 
CARRIER FREQUENCY-DIVISION MULTIPLEXING * ALL 
APPLICABLE FREQUENCY BANDS BETWEEN 1700 AND 
2700 MC * OPTIONAL STAND-BY EQUIPMENT 


REPEATER EQUIPMENT— 
The RCA Radio Repeater Assembly is the heterodyne 


type—acclaimed the finest type repeater yet developed 
Provisions are included for inserting and dropping voice 
channels or teletype channels on a party-line basis. A 
handset, provided for service channel operation, includes 
push-buttons and buzzers for signaling at each station 
lhe rugged power supply serves both halves of a repeater 
Metering facilities and test points are provided on the 
radio equipment to permit checking operation of equip 
ment during normal use. A wide variety of rack assem 
blies can be provided, ranging from a single thru-radio 
repeater rack to a complete multiplex arrangement 


TERMINAL EQUIPMENT— 


Ihe terminal includes one transmitter and one receiver, 
together with power supply and service channel equip 
ment. In addition, an automatic frequen¢ y control panel 
maintains the transmitting frequency. Since repeaters are 
the heterodyne type, this AFC unit controls the fre 
quency of the entire system—through to the remot 
terminal station 


ACCESSORIES 


Complete radio station, including truck-mounted tet 
minal, truck-mounted repeater; tower with or without 
emergency power Compartment; prefabricated shelter for 
mounting on suitable truck chassis or to be set on ground 
horn or parabolic antennas and other accessories. Com 
plete information on request 


‘RCA MICROWAVE * 


Performance proved in more than a million channel miles 
of operating systems throughout the world 


Radio Corporation of America 
Communications Products, Dept. N-42 
Building 15-1, Camden, N. J. 


Please send me literature on RCA Mobile Microwave 


Have an RCA representative contact me 


, 
| 
| 
| 
| 
| 
| 
| 
| 
| 


"lease mention ELECTRICAL ENGINEERING when u riting to advertisers 





ENGINEERS! 


Solve problems 


WESTINGHOUSE now offers you 
immediate opportunities to 


in atomic propulsion 


Work in nuclear energy with 
the company that powered 


the Nautilus ... first atomic sub! 
NO DELAY IN AWAITING SECURITY CLEARANCE 


New ground-floor opportunities are now open at Westing- 
house to break into vital atomic work. Join a fast-growing 
department which purchases, through subcontractors, the 
atomic equipment needed for submarines and surface craft. 

Assignments involve broad responsibility from prepara- 
tion of specifications for components, through fabrication 
and testing, supervising quality, delivery to shipyards, and 
putting equipment into actual operation. 

Westinghouse invites you to join this challenging activity 

whether you are a professionally established engineer, or 
just starting your career, Relocation allowances and unique 
automatic annual salary increase plan, in addition to merit 


increases. 


IMMEDIATE OPPORTUNITIES FOR: 


ELECTRICAL ENGINEERS — with experience in instru- 
mentation, design and application, controls and 


electro-mechanical devices. 


SEND YOUR Mr. John D. Batey, Dept. 111, 
RESUME TO: Westinghouse Electric Corp., 
P. O. Box 1047, Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 
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Be certain you 
MAKE THE R/GHT cHoice! 
HAVE THE R/GH/ soB! 











ASK YOURSELF THESE QUESTIONS 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 


INERTIAL SYSTEMS 
COMPUTERS 
(Digital and Analog) 


MISSILE GUIDANCE 


JET ENGINE 
FUEL CONTROLS 


with 


AC ELECTRONICS 
DIVISION 


GENERAL 
MOTORS 
Corporation 


Flint 2, Mich 
and 


Milwaukee 2, Wis 
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—IT WILL PAY YOU. 


Whether a Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions 


MY TALENTS ARE BEST SUITED FOR? 
Engineers come all sizes, shapes and potentials. G.M.'s policy of 
decentralization creates individual opportunity for development 
and advancement 


STARTING WAGE? POTENTIAL EARNINGS? 
At G.M. these two questions are best answered by another 
question—“How high is up?” Earnings both — and future 
are entirely dependent upon you. At A¢ you ¢ 
earnings 


PERMANENCY OF POSITION WITH AC? 
AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electroni . making America so it's safer and better 


RESEARCH FACILITIES? 


At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field 


LIVING CONDITIONS? 
Are the finest possible in Milwaukee, America’s most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. ““An ideal town for ideal family living.’ 


WHAT CAN AC DO FOR ME? 
Write us in strictest confidence... you will hear from us by return mail 


Send us the coupon belou YOUR FUTURE DEPENDS UPON [1 


etermine your 


AC The Electronics Divisio 
General Motors Corporation, Milwaukee 2, Wis 
Send me full particulars about AC ENGINEERING OPPORTUNITIES 


So you can better ‘tailor make” your offer to me I have attached a resume 


education and, or work « 


x pe 
} 
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WORLD-WIDE \ 
LOCATIONS 









You can SELECT 
at RCA! 


. New Opportunities ...17 + Locations... One Best For You And Your Family 
















Can anyone but RCA offer you Salaries — 














a choice of locations like this? RCA engineering salaries average measurably 
At Camden, Moorestown or Cherry Hill, you enjoy higher than other companies’ in the field. Inter- 
cultural advantages of Greater Philadelphia, live at mediate engineers, $5000-$8500; senior engineers, 
moderate cost in pleasant suburban communities. $8500-$15,000; staff and supervisory salaries open. 
Waltham offers at-home opportunities for New 

England engineers. Four ideal West Coast loca- Advancement— 

tions. Harrison borders on Greater New York. Scheduled, objective appraisal of your work speeds 
Lancaster, Marion and Findlay have small-town promotion. Professional and financial progress is 
advantages. There’s pleasant year-round outdoor just as sure as your achievements make it. 

living in Cocoa Beach, on Florida’s central east 

coast. RCA Service Company and International Professional Status — 

Division assignments include ideal locations in the RCA bases world leadership in electronics on the 
United States, and wherever RCA electronic abilities of exceptional men at every organizational 
equipments are installed and serviced throughout level. Many have notable engineering and scien- 
the world. tifie reputations. You work in day-by-day associa- 







tion with men of this caliber. 





Individual Recognition — 









RCA organizes engineering activities into groups Benefits — 

small enough to allow broadest scope for your indi- There’s a complete program at RCA. A very liberal 
vidual accomplishment. The average group has Tuition Refund Plan. Company-paid life, sickness 
just 11 engineers. Yet, in all activities, you ‘are and accident, hospital-surgical insurance for you 
supported by the entire facilities and engineering and your family. Modern retirement plan. Reloca- 





resources of RCA tion expenses paid. Suggestion and patent awards. 













N0®, Pinpoint Your Future 


..-Here are the Opportunities! 
..-Here are the Locations! 





E AND Y EXPERIENCE PREFERRED — 


Electrical | Mechanical | Physical Ceramics 


Glass Technology 
Engineers Engineers Science Metallurgy 


FIELDS OF ENGINEERING ACTIVITY 


YRErorz>s 
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® DESIGN + DEVELOPMENT 
MISSILE WEAPONS SYSTEMS— Planning and Design—Rador—Fire 
Control—Servo Mechanisms— 
AVIATION ELECTRONICS —Rador—Computers—Servo Mechanisms 
—Shock and Vibration—Circuitry—Remote Control—Heat Transfer— 
Sub - Miniaturization — Automatic — Automation — Transistorization 


MOET MOE aE 
MOZxXOE aE 
xOZ|xOE! = 
xO xOE EE 


COMPUTERS— Systems— Advanced Development — Circuitry — Assombly 
Design — Mechanisms — Programming — Digital Data Handling Devices 


KINESCOPES (B&W and Color), OSCILLOSCOPIIS — Electron 
Optics—instrumental Analysis—Solid States (Phosphors, High Tempero- 
ture Photosensitive Materials and Glass to Matal 

RECEIVING TUBES— Tube Design—Test and Application Engineering— 
Chemical and Physical Development— Methods and Process Engineering 


Advanced 


<x xo xaos aE 
<eixozixoz|xodiaE 
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GAS, POWER AND PHOTO TUBES—Photosensitive Devices—Glass 
to Metal UHF and VHF —Power 


COMMUNICATIONS — Specialized Systems — Microwave — Mobile 
= Studies— Acoustics— Traniducers 


BROADCAST AND TV—Monochrome and Color Studio Equipment— 
Power Transmitters 


© MACHINE DESIGN 
Mechanical and Electrical— Automatic or Semi-Automatic Machines - 
Locations: C—Camden, NJ. F—Cocoa Beach, Fla. H—Harrison, NJ. 1—Clark, NJ. (periodic foreign assignments). L—Lancaster, Pa, M— 


Moorestown, NJ. NM — New York, N.Y. $ ~ RCA Service Co. (Cherry Hill, NJ.; Alexandria, Va.; Tucson, Ariz.; San Diego, Sacramento, 
San Francisco, Calif., Foreign Assignments). ¥—Somerville, NJ. W—Waltham, Mass. KR—West Los Angeles, Calif. Y—Marion, ind 


Mr. John BR. Weid, Employment Manager 


Please send resume of education and experience, with location preferred to Dept, A-14A, Radic Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y. 


RADIO CORPORATION of AMERICA 


Copyright 1956 Radio Corporation of America 





ENGINEERS: Electronic & Mechanical 
Physicists: 


Work where 
PERFORMANCE pays off 


Men of talent and drive can move ahead without delay or red 
tape at Melpar because skill, ability and performance are the 
primary factors governing advancement. Due to the fact that 
we've doubled in size every 18 months since our beginnings in 
1945, middle and top level positions open up constantly. 


Melpar believes that the engineer deserves an 
organization and facilities that can enhance his 
creative abilities. For this reason our labora- 
tories were designed and built to specifications 
prepared by Melpar engineers. A wealth of equip- 
ment is available. Our project group system 
enables the engineer to participate in all phases 
of development problems and thus quickly ac- 
quire greater technical and administrative know- 
how, essential to eventual managerial responsi- 
bility. The system also enables us to more 
accurately evaluate the individual’s contribution 
and more rapidly justify promotions, 


Live Where You LIKE It 


Living—for the whole family—is immensely rich 
in the two locales where Melpar’s R & D activities 
are centered, Our 265,000 sq. ft. main laboratory 
near Washington, D. C., enables you to live in an 
area enjoying incomparable cultural and recrea- 
tional advantages. The climate allows outdoor 
recreation 215 days of the year. Fine homes and 
apartments are available in all price ranges. 
Our Watertown and Boston, Mass. laboratories 
offer the unique advantages of cosmopolitan Bos- 
’ ton with its theatres, concerts, art galleries, mu- 
seums, universities and schools which are second 
to none. Nearby are seaside and mountain re- 
sorts offering a variety of winter and summer 
sports 
\ 


[\ _ Openings Exist in These Fields: 
Flight Simulators ® Radar and Countermeasures * Network 
Theory * Systems Evaluation * Microwave Techniques * Ana- 
\ log & Digital Computers * Magnetic Tape Handling * UHF, 
. . VHF, or SHF Receivers * Packaging Electronic Equipment 
7 @ Pulse Circuitry * Microwave Filters ® Servomechanisms 
_ * Subminiaturization * Electro-Mechanical Design © Small 
VU Mechanisms *® Quality Control & Test Engineering 


Write for complete information. Qualified candidates will 
be invited to visit Melpar at Company expense. 


Write Technical Personnel Representative 


MELPAR, /n.% 


A Subsidiary of Westinghouse 
Air Brake Company ; 

ihr * — 
3611 Arlington Bivd., Falls Church, Va. 


10 miles from Washington D. C. 


Openings also available at our laboratories in Watertown and Boston, Mass. 





LENKURT 


[lectric Company 
INVITES 
ENGINEERS 


to work and live 
on the beautiful 


SAN FRANCISCO 


peninsula 


LEADING MANUFACTURER OF CAR- 

RIER TELEPHONE AND MICROWAVE 

EQUIPMENT HAS OPENINGS FOR: 
Communications Engineers 
Development Engineers 
Applications Engineers 
Mechanical Engineers 
Industrial Engineers 
Engineering Writers 
Engineering Reference 

Analyst 


HERE ARE EXAMPLES OF 
INTERESTING POSITIONS NOW 
AVAILABLE AT LENKURT: 


PROJECT COMMUNICATIONS 

ENGINEER 
Interesting work in ad 
vanced system planning for 
future products for large 
carrier and radio manu- 
facturer. Direct contact 
with top executives of com- 
pany and complete re- 
sponsibility for large proj- 
ects. 

ENGINEERING WRITERS 
Opportunity to write engi 
neering level technical 
literature — operation, in- 
stallation, theory and test 
instructions on complete 
telephone carrier and 
microwave systems. BSEE 
required. No writing ex- 
perience necessary. 

ENGINEERING REFERENCE ANALYST 
Electronics Engineer to re- 
view incoming technical 
literature and perform lit- 
erary research on assigned 
subjects. Objective to in- 
form management and en- 
gineering groups of latest 
trends and techniques in 
communications and elec- 
tronics. Reading knowledge 
of German required. Post 
graduate study available 
at nearby Universities. 

BROADEN THE 

HORIZONS OF YOUR 

FuTurRE! Wire... collect 

or send resume to: 

MR. FOSTER 
Engineering Employment Manager 


LENKURT 


Electric Co., 
San Carlos, California 


° 1 , O57 
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GETTING| NOWHERE ? 


eoeeeweeaeeee eee ee se*#eeeeeeeeeeeeeeeeeee 


RAYTHEON 

a FIELD ENGINEERING 
— 

HAS A FUTURE! 


Ready to go ahead? Field engi 
neering at Raytheon is an open 
door to advancement. We recog 
nize ability just as quickly as sen 
iority. Many of our executive 
were formerly field engineers. And 
Raytheon’s Field Engineering 
Section is continually expanding 
to meet the need for laboratory 
and field support of new electroni« 
equipment. 


Engineers with suitable experi 
ence are assigned highly respon- 
sible project engineering position 

In this capacity they provide liai 
son with company engineering 
laboratories and our military and 
industrial custome 


Our primary interest is in men 
who have field experience and a 
degree in Electrical Engineering 
However, an extensive electroni« 

background, which includes ap 
plicable missile, radar or sonat 
experience, will be given full con 
sideration. We also have a few po 
sitions for men familiar with me 

chanical and hydraulic techni 


Your future at Raytheon include 
attractive salaric regularl 
reviewed for merit increase i 
istance in relocating: life and 
iccident insurance; company 
ponsored educational opportuni 
tie other benefits and allow 
ances. Write to E. K. Doherr for 


information 


Excellence in Electronic 5 


RAYTHEON MANUFACTURING COMPANY 
Government Service Department 


100 River Street, Waltham 50 Massachusetts 
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Ptter &Prumpield en gineermeg DRIFT FREE 


el ome © ih 
AMPLIFIER 


1s 1 this picture 








a ee ROS 


wh t v ‘? 

MSDE a Tey 
The KAY LAB MODEL 111 amplifier pro 
) vides the lowest drift of any commercially 
CONTROL AN ELECTRONIC OVEN “ available broadband d-c amplifier. The 
unique circuit incorporates KAY LAB’s 
proven chopper amplifier system to pro 
vide unsurpassed dynamic performance 
— unaffected by load or gain changes 
—- ) Available in a single-unit cabinet or a six 
PR Series MS Series amplifier rack-mountable module only 19 
inches wide, the Model 111 is ideal for 


New electronic ovens—the kind that cook data reduction facilities, or as a strain 
in 18-pound turkey to delicious perfection ENGINEERING DATA gage amplifier, recorder driver amplifier 
’ 

ian hour and a half, and bake potatoes il SERIES: PR Heavy Duty ifj 
ind bake potatoes in CONTACTS: Mas, DPDT.5/16° dis or general purpose laboratory amplifier 
in amazing 4 minutes—require heavy duty, silver, 13 amps at 115 V., 60 cycle 
Sant eal have desianed é high voltage non-inductive. 6.5 amps at 230 V : 2 
ast-acting relays designe or high voltage 60 cycle, non-inductive Sr eciFrtiecAFTicCon=s 


switching. Long, trouble-free service is es VOLTAGE RANGE : 6 to 110 V.DC.6 . . . 
to 230 V. AC * +2 uv equivalent input drift 


* Integral power supply 


TEMPERATURE RANGE: DC, 45 o + 
cally adapted to this customer’s specifica to 85° C. AC, 45" to 55° C 35V, + 40 ma output 


tions—exactly filled the bill. P&B engineers PULLIN: DC, 75% nominal. A * 100,000 © input impedance 

> % nominal ar 
e old hands at adapting basic relay types TERMINALS: Heavy duty screw type - 0 to 1000 gain in ten steps 
Adaptable for printed circuits of 


highly specialized uses, Twenty-five busy plug-in 2 1% gain accuracy 


ears of relay designing, engineering and BASE: Molded phenolic or metal - 5 uv peak equivalent input noise 
7. MOUNTING: (2) 3/16" dia. holes on , 
inufacturing at P&B have built an un 1'\” centers " * Price (Single) Amplifier $550.00 


valed backlog of information and _ skill SUMENSIONS ye” Won 3M" Lex 
vhich is yours to command Ki presentatives im All Mayor Cuts 





Which P&B relay would you specify to 





sential and U/L approval is a must COIL RESISTANCE : 63800 ohm max 
P& B's PR 11 relay—easily and economi ts 











P&B RELAYS AVAILABLE AT MORE THAN 
500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 


LAB 
Pitter ate , WME. PRINCETON, INDIANA | 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 








5725 KEARNEY VILLA ROAD 
Manvfacturing Divisions also in Franklin, Kentucky and Laconia, New Hampshire SAN DIEGO 11 ALIFORNIA 


] 
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Circuit Breaker Company 


Instrument Transformers 


1-T-E 15 KV current 
transformer, 2000-5 
ampere ratio. 


Cact in 
HYS@OL 6200 


Epoxy Cacting Reni 


HYSOL 6800 has proved to be the best and most economical epoxy 
casting resin for |-T-E Instrument Transformers, in an exclusive process 


developed by I-T-E. 


When compared to other epoxies, HYSOL 6800, a highly filled hot 
melt, offers these outstanding features: 


1-T-E 15 KV current 
transformer, WYE con- 
nected 14,400-110 VY, 
ratio. 


© Meets the requirements of Specification 
MIL-1-16923 B, Types B and C 


® Improved thermal shock resistance 
(—40°C to 130°C) 


® High dielectric strength 
®@ Low coefficient of linear thermal expansion 
® Superior mechanical shock stability 
® Self-extinguishing properties 
® Good chemical resistance 


® New economies 


Using HYSOL 6800, transformer design engineers have found they 
can achieve reduction in size and streamlined appearance heretofore 
impossible. 


Houghton Laboratories manufactures 
complete lines ef Electrical Insulating 
Materials, Adhesives and Sealants, Tool- 
ing Materials and cast products as rod, 
sheet and tube, 


HOUGHTON LABORATORIES INC. 
OLEAN, NEW YORK 
In Canada 
HYSOL (Canada) LTD., TORONTO, 17 





Quick-Flexible 
Plug-in Connections 
for Power Distribution 


RECEPTACLES 
and PLUGS — 


by Slandard 


SOCKET RECEPTACLE & PIN PLUG 
Sizes from 10 to 250 Ampere Capacity. Receptacle Cop 


in 14 colors Plug handles in red or black 


=) === 


PIN RECEPTACLE & SOCKET PLUG 


Sizes from 25 to 250 


Plug handles in red or black 


Ampere Capacity. Receptacle Cap 


in 14 colors 


BINDING POSTS 
Dead Front Designed to bin 4 spade lugs, solid or 
stranded wires. Accommodates standard banana plugs, 
ond Plug Binding Post for stacking multiple connections 


Sizes to 500 Ampere Capacity 


The most complete line of 
Panelboard connectors 


Plug-in connections for test or produe- 
tion equipment are safe and sure with 
Flexlab 
Widely used for over thirty years by 
industry, government, schools and 
universities in 


Receptacles and Plugs. 


* Power Supply & 


Distribution Panels 
Production Test Benches 
Laboratory Test Apparatus 


NEW CATALOG 


Contains complete details 
for specifying or orderin 
Flexlab Receptacles oat 
Plugs, Binding Posts. Send 
for this free catalog today 
*Flexlah is the registered 
) trade name for custom built 
laboratory panels and test 
' equipment made by the 
i Standard Electric Time 
| Company 


The STANDARD 
ELECTRIC TIME Co. 


83 Logan St., Springfield 2, Mass. 


0) Please send me free Recaptocies & Plugs Catalog 


| C) Please have engineer call to discuss specific 
requirements -— no obligation. 





an an en anes aban anananananananad 


Ce ee 
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WHICH OF THESE PROBLEMS 
FIT YOUR FIELDS 
OF INTEREST IN 


ELECTRONICS 


e 








i 


R & D work in microwaves and. radiation. Technical work on elec- 


tronic guidance and control systems for missiles and other electronic 
devi Os. 

Design and development of complex guided missiles control systems, 
navigation systems, beacon systems, automatic aircraft landing systems, 
proportional control systems for remote control purposes and complex 
telemetering and instrumentration systems. 

Associated with these developments...extensive design and develop- 
antennas, autopilots, re- 
ceivers and transmitters, instrumentation, trans- 


pulse cireuitry, coders and decoders, automatic tracking antennas 


ment work on computers, microwave circuitry, 
modulators, transducers, 
formers, 
and amplifiers. Component parts standardization and evaluation support 


these activities. 


1. Devise an automatic frequency 
control system which will hold the 
frequency of an airborne power 
transmitter operating in the up- 
per microwave spectrum to one 
part in 150,000 under varied 
stringent environmental condi- 
tions. 


2. Develop a range tracking cir- 


3. Design and develop a recip- 
rocal phase shifter at x-bond to 
vary phase by * 0.125 dg ina sinu- 
soidal manner using ferrite load- 
ed waveguide. VSWR to be below 
1.2 and insertion loss below 0.3 
db over 6% bandwidth. 


4. Design a low Q microwave 
band...rejection filter for s-band, 


““. Plan your own electrical 
maintenance facilities . . . layout 
—equipment—payroll . . . for 
minimum anticipated volume. 
Keep men and machines busy all 
the time. 


“* Send the jobs you can’t 
handle without overtime to Na- 
tional for fast, high quality re- 
winding at economical prices. 


“S To assure top quality, re- 
liability and economy in your 
own work, make National your 
first source for replacement coils 
and rewinding supplies. 


™S Confine your rewinding 
operations to the routine jobs. 
Big rotating electrical equipment 
is a job for specialists and special 
equipment which you can't 
economically support. 


“™ Call National when you 
have a problem with a large or 
complicated motor or generator. 
We have the specialists—in en- 
gineering and production—and 
the special equipment to do the 
job right—working in our plant 
or yours. 


No matter what industry you're in or 
where you're located, National can help 
you. Steel, mining, railroads, utilities— 
you name it and we'll cite cases to show 
how others in your position have found 
that they can stretch their electrical 
maintenance dollar by making National 


a part of their electrical maintenance 
team, See your nearby National field 
engineer or drop us a line for the com- 
plete story. Do it today. 


for use over a 2 to 1 frequency 
spread. insertion loss at midband 
to be between 10 and 12 db. 


il! 


Harrg ML 


cuit capable of operating on in- 
termittent signals in the presence 
of heavy noise and interference. 


If your qualifications pli we you ina agree 
to help solve these challenging proble ms...or if 
you are now limited in the scope of your op por- 
tunity and would like to participate in any of 
Bell's widely diversified activities in other fields, 
write today: Manager, Engineering Personnel, 
Department G-l, BELL AIRCRAFT CORPORATION, 


P. O. Box One, Buffalo 5, N.Y. 
BUFFALO N.Y. 
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Wanted! 


Engineers who will accept the challenge of 
the most urgent program in the free world today... 


Long Range Guided Missiles 


Ten years ago there was only a handful of men in 
the country who said it could be done. Today, more 
and more engineers—their technological noses 
scenting the fact that engineering history is in the 
making—are picking up the gauntlet of the greatest 
engineering challenge American ingenuity has ever 
faced —the race against 
time and the phenomena 
of long range guided 
missiles. 

Research and develop- 
ment that would ordinar- 
ily take years is today 
of necessity — being tele- 
scoped into months. Prob- 
lems of aerodynamics, 
thermodynamics, high 
temperature materials, 
aeroelasticity—that a dec- 
ade ago were only theory 
in textbooks are today be 
ing solved. What’s more, 
the production techniques 
necessary to turn these 
solutions into hardware 
have been evolved 


Dr. E. R. van DRIEST, Chief Sci 
entist, is nationally recognized 
for his work in aerothermody 
namics. He has a BS, Case 
Institute of Technology; MS 
University of lowa; Ph.D., Cal 
Tech; and Sc.D, Technisch Hoch 
schule, Zurich, Switzerland 
Around his home, in Whittier, he 
finds ideal opportunities for the 
pursuits he and his family like 
best—horseback-riding, archery 
and other outdoor activities 

perfect complement to the 
absorbing mysteries of his work 


Major Missile Center 
One of the major centers 
of this activity is North 
American Aviation’s Mis- 
sile Development Di- 


vision. In 1945 North 
American started a pro- 
gram of research and de- 
velopment in this field. As 
far back as 1948, the first 
NATIV — North Ameri- 
can Test Instrument 
Vehicle —streaked to tra- 
jectory altitude of 10 
miles. One result of this 
type of pioneering was 
complete weapons system 
responsibility for the Air 
Force SM-64 Navaho In- 
tercontinental Guided 
Missile—a gigantic task 
embracing almost every 
field of engineering 


JIM THOMPSON’s career in mis 
sile engineering at North 
Américan began in 1951. Today 
Jim is Group Leader of Flight 
Instrumentation at the Missile 
Test Facility, Patrick Air Force 
Base, Florida. The tropical cli 
mate there is ideal for his fa 
vorite sports —fishing and golf 


Progress Grows Apace 
We can’t give details here, 
or describe facilities, solu- 
tions, flight tests. But we can tell you this: a new 
engineering chapter is being written. It is reaching its 
climactic phase. There will never be a better time for 
you to become a Missile Engineer 


Are You This Kind of Man? 


‘an you break with tradition... leave conventional 
. methods behind and 
explore the unknown with 
the faith that 
obstacle lies the seeds of 
new successes? 


in every 


If You Join These 
Men, We Promise You 


a management climate 
which stimulates personal 
growth—and rewards it 
with responsibility, pro 
fessional recognition and 
material benefits limited 
only by your own abilities 
Your own academic stat 
ure can be constantly en 
larged with our Educa 
tional Refund Plan—and 
some of the nation’s finest 
universities are close at 
hand 


MANUEL C. SANZ, Chief of Ma 
terials Research, found unique 
scope for his special talents at 
North American. This Chemical 
Engineer, with a Masters in 
Physics and Chemistry, is 
named as the inventor in a pat 
ent on the famous Chem-Mill 
Process. His son leads a Los 
Angeles school band—with a 
chem-milled baton! 


Write today for full particulars. If you're the man 
we're seeking, we'll be glad to arrange a personal inter- 
view where you are now residing. 


Contact: Mr. M. Brunetti, Engineering Personnel Dept. 91IEE 
Missile Development Division, 12214 Lakewood Bivd., Downey, California 


NORTH AMERICAN AVIATION, INC. 
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Standard types of 
COMMUNICATION EQUIPMENT 


Radio Engineering Products is currently producing a number of 
types of equipment, electrically and mechanically interchangeable 
with standard Bell System apparatus. Complete equipments of 
the following types, and components for these equipments are 
available for early delivery. 


CARRIER-TELEPHONE EQUIPMENT 
C5 Carrier-Telephone Terminal (J68756). A kit for adding 
a fourth standard toll-grade channel to existing C systems 
is available 
C1 Carrier-Telephone Repeater (J68757) 
121 A C Carrier Line Filter and Balancing Panel 
H Carrier Line Filter and Balancing Panel (X66217C) 


CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) 
140A1 Carrier Supply (J70036A1, etc.) 
40AC1 Carrier-Telegraph Terminal 
Grid Emission Test Set (J70047D1) 


VOICE-FREQUENCY EQUIPMENT 
V1 Telephone Reveater (J68368F) 
Power Supply (J68638A1) 
V1 Amplifiers (J68635E2 and J68635A2) 
V3 Amplifier (J68649A) 
V-F Ringers (J68602, etc.) 
Four Wire Terminating Set (J68625G1) 
1C Volume Limiter (568736C) 


D-C TELFGRAPH EQUIPMENT 
16B1 Telegraph Repeater (5700378) 
10E! Telegraph Repeater (J70021A) 
128B2 Teletypewriter Subscriber Set (J70027A) 
Composite Sets, several types 


TEST EQUIPMENT 
2A Toll Test Unit (X63699A) 
12B, 13A, 30A (J64030A), and 32A (J64032A) 
Transmission Measuring Sets 
111A2 Relay Test Panel (J66118E) 
118C2 Telegraph Transmission Measuring Set (J70069K) 
163A2 Test Unit (J70045D) 
163C1 Test Unit (J70045D) 


COMPONENTS AND ACCESSORIES 
255A and 209FG Polar Relays 
Repeating Coils, several types 
Retard Coils, several types 
184, 185, 230A and 230B Jack Mountings 


VACUUM TUBES 


101D, F and L 323A and B 396A 

102D, F and L 328A 398A 

104D 329A 399B 

205D 336A 400A 

274A and B 350 A and B 408A 

281A 355A 120A Ballast Lamp 
305A 393A 121A Ballast Lamp 
310A and B 394A 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY ST., MONTREAL 3, CANADA 
TELEPHONE CABLES 
UNiversity 6-6887 RADENPRO, MONTREAL 








(Continued from page 53A) 


New Products 


Power Resistor. A flexible power resistor 
specially developed for printed circuits, 
has been announced by Lectrohm, Inc. 
The light weight and flexibility of these 
resistors offer the advantages of easy as- 
sembly and simplicity of making changes 
in resistance and voltage without chang 
ing the holes in the mounting board. The 
element is wound on a flexible fiberglass 
core. The sleeving, also of fiberglass, is 
heavily saturated with silicone to pass re- 
quirements for above chassis mounting. 
Tapered semitubular terminals have been 
designed particularly for soldering in 
printed circuit boards. They eliminate 
popping-out problems experienced with 
solid type terminals. Five-watt resistors 
in values up to 2,500 ohms and 10-watt 
resistors up to 5,000 ohms are in produc 
tion. For complete details, write to Lec 
trohm, Inc., 5560 Northwest Highway, 
Chicago 30, Ill. 


Pagemaster, Members of the staff of Strong 
Memorial Hospital, Rochester, N.Y., are 
paged quietly and individually through a 
new “Pagemaster” selective paging sys 
tem manufactured by Stromberg-Carlson, 
a Division of General Dynamics Corpora 
tion, Rochester 3, N.Y. With this system, 
the individual doctor or other staff mem 
ber carries a small radio receiver in his 
pocket. This unit is about the size of a 
package of cigarettes. The receiver is 
tuned to respond only to a certain coded 
signal. When that signal is received, the 
device emits a clear buzzing sound, which 
informs the person carrying that partic 
ular receiver that he is being paged. He 
then steps to the nearest telephone, iden 
tifies himself to the operator, and receives 
the message. The paging signals are broad 
cast from a small radio transmitter, with 
its control panel, or “encoder,” located 
at the hospital's telephone switchboard 
within easy reach of one of the operators 
When she wants to locate one of the staff 
members she sets his page number on a 
pair of dials, and flips a switch. Four 
different numbers can be set into the 
encoder simultaneously, and the trans 
mitter continues to broadcast each of 
them in turn until the number is switched 
off 


Subminiature Servo Motor. A high pre 
cision, subminiature unit, the SM-58, has 
been put on the market. With nominal 
dimensions of only 5 inch diameter by 
1 inch length (plus shaft extension), this 
tiny motor weighs under 1 ounce. Its ex 
treme small size, plus its valuable per 
formance characteristics, make it widely 
applicable to servomechanisms, computers, 
indicating devices, missile control  sys- 
tems, aircraft control systems, and similar 
equipment. The motor is available with 
smooth or splined shafts. It is offered at 
a very moderate price. Component Sales, 
Ford Instrument Company, Division of 
Sperry Rand Corporation, 31-10 Thomson 
Ave., Leng Island City 1, N. Y. 


(Continued on page 79A) 
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Electrical 
Engineers 
Designers 


Offers you immediate long range engineer 
ing opportunity in 


San Francisco 


Los Angeles 
California 


Engineers, designers and draftsmen required 
with the following experience 


Electrical Substation 
Hydro-Electric Power Plant 
Steam Electric Generating 

Station 


Liberal relocation allowances for you and 
your family 
Send Resume to 
Manager of cmp loyment & Placement 
Industrial F Yelations Di 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 


For an immediate personal interview you may phone 

Paul Keating, Murray Hill 7-7100 

New York Cit 

Joe Braddick, Fairlax 3-2401 Houston Tex« 18 

Bill Milligan, Tucker 15 49 Los An geles, raalif 

Don Palmer, Douglas ¢ 2-4032, San Francisco 
r 











Electrical Engineers 
Physicists 


Armour Research Foundation, one 
of the nation’s oldest and largest 
independent research organizations, 
has openings at all levels of experi- 
ence for graduate scientists in Tuc- 
son, Arizona or Chicago. Some of 
the areas of particular interest are: 


Communication Systems 
Radar & Radio 

Microwaves 

Antennas & Propagation 
Electronic Countermeasures 
Electronic Components 
Operations Research 
Computer Development 


At the Foundation you advance 
professionally through: 


@ Varied & challenging scientific 
work. 

@ Association with highly com- 
petent research scientists. 
Tuition free graduate study. 
Compensation to match your 
abilitites & generous fringe 
benefits. 


Send resume to: 


J. A. Metzger 
ARMOUR RESEARCH 
FOUNDATION 
of Illinels Institute of Technology 
10 W. 35th St. 

Chieage 16, Illinois 














(Continued from page 78A) 


TRADE LITERATURE 


Trade Directory. The 1956-57 edition of the 
Radio-Electronics-Television Manufacturers 
Association (RETMA) Membership List and 
Trade Directory has been made available 
It contains listings of all member companies 
their chief executives, and their products. It 
also lists members of all divisions, commit 
tees, and sections, and personnel of all five 
RETMA departments. Supply of the direc 
tory is limited. Write to RETMA, Suite 800 
Wyatt Building, 777 14th St., N.W., Wash 
ington 5, D. C. 


Insulator Catalogue. Reported to be one 
of the most complete catalogs in the field 
this brochure details general engineering 
data for purified porcelain insulators man- 
ufactured by Victor Insulator Division of 
ITE Circuit Breaker Company, Inc 

Victor, N. Y. It includes the latest Edison 
Electric Institute and National Electrical 
Manufacturers Association standards and a 
presentation of Victor facilities for manu 
facture of porcelain to customer specifica 
tions. The first section of the catalog is 
devoted to a fully illustrated story of the 
company’s plant, its research facilities, 
quality control systems, and manufactur 
ing methods. Shown in catalog No. 56 
are Victor's lines of pintypes, guy strains 
spools, line posts, suspensions switch and 
bus insulators, malleable forged steel and 
aluminum hardware, and a complete line 
of the new BIL indoor switch and bus 
supports. Copies are available to insulator 
buyers upon request 


Relay Facts File. An engineers’ file folder 
containing complete information on 
Ebert Electronics Corporation's line of 
mercury plunger relays and related prod 
ucts has been made available. It includes 
load ratings and contact data, coil 
characteristics, diagrams and illustrations 
and general information of particular in 
terest to the engineer. The company’s 
newly expanded line includes one-, 
two-, and three-pole relays in models for 
all loads up to 20, 35, and 60 amperes or 
5 hp at 115 volts a-c and in various styles 
for every application. For the free fact 
file write to Ebert Electronics Corpora 
tion, 212-302 Jamaica Ave., Queens Village 
28, N. Y 


Power Transformer Instruction. A new 
transformer instruction bulletin has been 
issued by the Moloney Electric Company 
which should be of value to all those 
interested in power transformer main 
tenance and operation. The 80-page well 
illustrated booklet covers, in detail, such 
subjects as installation, operation, com 
ponent parts, maintenance, and inspec 
tion of power-type transformers in all 
ratings. This booklet, form 427-R-1, may 
be obtained by request on company letter 
head to Moloney Electric Company, Ad 
vertising Department, 5390 Bircher Blvd., 
St. Louis 20, Mo 


(Continued on page 82A) 
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DESIGNERS: 


MAJOR 
J0B 
ADVANTAGES 


now offered by 


DU PONT 


Interesting, challenging, 
professional work assignments 


Long-range company programs 
assuring stability 


Promotion-from-within 
policy assuring opportunities 
for advancement 


Varied technical and 
administrative training 
programs 


IMMEDIATE OPENINGS FOR 


Electrical Designers 


Apply today for a position that 
will allow you to realize your full 
potential as a designer. Your work 
will be in a wide range of increas- 
ingly important fields 


Please send complete reaume, in- 
cluding detaila of education and 


ex perience, to 
Mr. T. J. Donovan 
Engineering Department 


setter Things for Better Living 
-- through Chemistry 


E. |. du Pont de Nemours & Co., ine. 


Wilmington 98, Delaware 
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NEW opportunities at 
MOTOROLA in Phoenix 


Reese. | "ren 
a 


ie 
Ve beat 


harry: meow Saeene 


(your family will love year-round outdoor living) . 


WHILE YOU ADVANCE YOUR CAREER’) 


Here are two of the country’s newest and most complete 
Electronic Laboratories; (1) our expanding Military Research 
lab. and (2) our new Semi-Conductor Division. Both offer 
outstanding career advantages... (see listing below). This 
is your opportunity to get in on the ground floor of a swiftly 
expanding company. You'll enjoy working in air conditioned 
comfort in the most modern and well instrumented labora- 
tories ... with liberal employee benefits, including an attrac- 
tive profit sharing plan and association with men of the 
highest technical competence. 

Salary levels are open and commensurate with ability. 
You'll like working with Motorola in Phoenix, where there’s 
room to grow and it's fun to live. 


MOTOROLA IN PHOENIX HAS OPENINGS FOR: 


Electronic Engineers, Mechanical Engineers, Physicists, 
Metallurgists, and Chemists, in the following categories: 





Research Laboratory Semi-Conductor Division 


Microwave Antennas Transistor Application 

Pulse and Video Circuitry Transistor Devices 

Radar Systems Design Solid State Physics 

Circuit Design Physical Chemistry 
Electro-Mechanical Devices Metallurgical Engineering 
Systems Test Production Engineering 
Transistor Applications Transistor Sales Engineering 
DRAFTISMEN... Electrical Design and Layout 


for above positions write to; for above positions write to: 
Mr. R. Coulter, Dept. D Mr. V. Sorenson, Dept. D 


3102 N. Séth St, 5005 E. McDowell Rd., 
Phoenix, Ariz. Phoenix, Ariz. 


Excellent opportunities in RIVERSIDE & CHICAGO, too 


RIVERSIDE, CALIF., Exceptional openings in CHICAGO, ILL., Challenging positions in Two- 
Military Operation Analysis, Analog Computor Way Communications, Microwave, Radar and 
Flight Simulation, Digital Computor Analysis, Military Equipment, Television (Color), Radio 
Microwave Systems, Servo Mechanisms, Missile Engineering, Field Engineering, and Sales 
Systems, Aecrophysics Engineering 


Write to Write to: 


Mr. C. Koziol, Dept. D Mr. L. B. Wrenn, Dept. D 
P O Box 2072 4501 Augusta Bivd. 
Riverside, Californie Chicago 51, til. 


MOTOROLA 














— 


ELECTRO- 
MAGNETICS 


GM 
INERTIAL GUIDANCE 


SYSTEM PROGRAM 
ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Flint 2, Mich. 
We seek one qualified, 
graduate engineer for 


COMPONENT DESIGN 
and DEVELOPMENT 


Desirable experience and background 
would be the design and development of 
magnetic amplifiers, pick offs and special 
motors. 

We are engaged in a Major, Perma- 
nent, Expansion Program and can offer 
the right man a top starting salary with 
virtually unlimited opportunity for ad- 
vancement. New plant facilities under way 
in suburban Milwaukee. 

AC has arranged a Master’s Degree 
Program, available evenings, University 
of Wisconsin, Milwaukee. AND AC pays 
ALL tuition expenses! 

GM's Electronic Division's aggressive 
position in the field of manufacture and 
GM's long standing policy of decentrali- 
zation creates individual opportunity for 
every Engineer hired. 

Your family, too, will enjoy Milwau- 
kee. We have the cultural and shopping 
advantages of the big city in a community 
famous for its small town hospitality. Our 
housing is what you have always wanted— 
good, solid family living. 

To arrange personal, confidential in- 
terview in your locality send full facts 
about yourself today to 


Mr, John F. Heffinger 
& Supervisor of Technical Employment 


Electronics Div. 


General Motors Corp. 
FLINT 2, MICHIGAN 
MILWAUKEE 2, WISCONSIN 
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GENERAL ELECTRIC ANNOUNCES... 


NEW 90,000-KVA 
E-] MOTOR STARTER 


General Electric’s all new 50,000-kva, air-break motor 

starter utilizes the 50-mva interrupting ability of its 

contactor for fault interruption. This new Class E-1 

starter combines dependable performance with these 

other outstanding features: 

@ Increased Personnel Safety—entrance to the high- 
voltage compartments is impossible until the unit 
has been de-energized. 

@ Easy Installation—contactor may be rolled in or out 
of unit, and all connections are made from front. 

@ Space Savings—small cabinet (30 in. deep, 38 in. 
wide, 90 in. high) plus elimination of need for back aisle. 
This new General Electric starter is designed to 

handle 2300 to 4600 volts for motors up to 3000 hp 

Unit contains no power fuses; however, for interrupting 

capacities over 50,000 kva, fuses can be added. 
Contact your G-E Apparatus Sales Office, or write 

Sect. 783-5, General Electric Co., Schenectady, N. Y. 

Industry Control Department, Roanoke, Virginia. 


GENERAL @@ ELECTRIC 





New G-E starter provides 50-mva interrupting capacity without 


fuses, increases personnel 


safety, minimizes floor-space needs 








ENGINEERS 
JUNIORS & SENIORS 


ELECTRICAL 
ENGINEERS 


Small research and development 
laboratory; highest starting 
salaries; rapid advancement 
and opportunity to use own 
initiative and exercise inde- 
pendent judgment. Should be 
experienced in any one of the 
following: 

* Transistors or Semi-Conduc- 
tor Manufacturing or Ap- 
plication 

* Pulse Circuitry 

* Servo Systems and Compo- 
nents 

* Sonor Systems 

Location Northern N.J., close 

enough to N.Y.C. for enter- 

tainment, schooling, recrea- 
tion, etc. 

Mail resumes to Mr. C. George 

Evans, Personnel Director. 


BOGUE ELECTRIC 
MANUFACTURING CO. 
52 lowa Ave., Paterson, N. J. 
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DC to AC C 


In answer to a demand for larger capacity DC 
to AC Rotary Converters, Carter now adds this 
750 Watt model to its famous “Custom” line. 
Like Carter 300, 400 and 500 watt Converters, 
this new 750 watt job incorporates the latest tech- 
nological advances in Converter engineering. 


730 WATT DYNAMOTORS ALSO AVAIL ABLE 
FOR DC TO DC VOLTAGE CONVERSION, 


(Custom | 


Carter “Seven-Fifty’’ Converters are avaliable 
for input voltages o' 
volt AC and deliver clean l15v. 60 cycle AC. 


24, 28, 32, 64, 115 and 230 


Corte mote: Co 


ONVE 


Please 
“Seven-Fifty’’ Converters, with performance chert and 


RTERS 


'Seven-Fifty” Carter Custom Converters deliver 
full 115 volts AC under full load conditions while 
operating at their greatest efficiency. To overceme 
heavy starting load on major appliances, these 
converters actually deliver a surge of nearly 1000 
watts at 110 volts, 1200 watts at 102v. AC. The 
full normal 750 watt load being obtained at 115v. 
AC ovtput. Here is considerable overload capacity 
available without sacrifice of efficiency, without 
overheating of domage. 


7705 W George H., Chicage 16 = 


send Bulletin 1156A showing New Corter 


complete specifications. 


2705 W. GEORGE ST., CHICAGO 16, ILLINOIS 


(Carter \Yjotor Co. 


Nome 
Firm 


Address 
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electrical 
engineers 


who are interested in work- 
ing on new, exploratory 
technical developments are 


reading the Lincoln Labo- 


ratory folder. It describes 


some of our activities in: 


SAGE WHIRLWIND COMPUTER 


semi-automatic ground TRANSISTORIZED 
ow DIGITAL COMPUTERS 
— MEMORY DEVICES 
air-borne early warning 
SCATTER HEAVY RADARS 


COMMUNICATIONS SOLID STATE 


RESEARCH AND DEVELOPMENT 


-___ 
MIT utncotn tasoratory Meese 


(Malle hl 
BOX 6, LEXINGTON, MASSACHUSETTS rc 














(Continued from page 79A) 


Trade Literature 


Motor Bulletins. Three bulletins have 
been made available by Allis-Chalmers 
Manufacturing Company, 931 S. 70th St. 
Milwaukee, Wis. One describes the latest 
design features of the company’s explo- 
sionproof motors in National Electrical 
Manufacturers Association (NEMA) re- 
rated ratings and in nonrerated ratings. 
The other two bulletins describe, respec- 
tively, features of Allis-Chalmers open 
drip-proof motors, and totally enclosed, 
fan-cooled motors. For further informa- 
tion write to the company. 


Precision Ball Bearings. A 64-page catalog 
on this subject is available to manufac- 
turers of instruments, aircraft accessories, 
machine tools, and other precision mech- 
anisms and components. Designed to give 
maximum information with minimum 
effort, it was prepared after a survey to 
determine the kind of material bearing 
users wanted and the form in which it 
would be most useful. In answer to re 
quests for adequate indexing, the new 
catalog contains a dimensional index, a 
series index, and a visual guide to bearing 
types, characteristics and applications, as 
well as a separate index to selection and 
engineering data. For quick reference to 
standard bearings, pertinent information 
has been gathered into page spreads illus- 
trated by cutaways and cross sections 
which contain dimensions, descriptions, 
specifications, and complete torque, 
static, and dynamic data in chart and 
table form, Selection and engineering 
data, some of which is presented for the 
first time, is organized according to users’ 
requirements and keyed to bearing char 
acteristics which fulfill the requirements. 
Available from the Barden Corporation, 
Danbury, Conn. 


Booklet on Digital ‘Techniques. The art 
of using digital techniques for testing, 
information handling, and control is the 
subject of an interesting booklet recently 
published by the Electronic Instruments 
Division, Burroughs Corporation, 1209 
Vine St., Philadelphia 7, Pa. “Four Di 
mensions in Digital Design—Pulse Tech- 
niques for Modern Control,” a 16-page 
booklet, should provide interesting read 
ing for anyone involved in digital work. 
Yet it is basic enough to serve as an intro 
duction to digital techniques for those 
who wish to learn more about how to 
use this art in their work. The booklet 
shows how digital techniques, as applied 
through Burroughs pulse control systems, 
provide increased measures of precision, 
control, and many other functions of re- 
search and manufacturing. An unusual 
series of die-cut pages illustrates graph- 
ically how a single combination of pulse 
contro! units can be rearranged in a num 
ber of ways to perform a variety of digital 
operations, including coding, simulation, 
and arithmetic problems. Free copies of 
the booklet are available by letterhead 
request to the manufacturer. 


(Continued on page 83A) 
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(Continued from page 82A) 


Trade Literature Something 


Carbon Brushes and Commutator Main- 
tenance. A_ booklet entitled “Carbon 
Brushes and Commutator Maintenance Principles of of 


Team Up To Work for You” is avail- 
able from the Westinghouse Electric Transmission 


Corporation. Written as a guide for the Line 
maintenance man in solving his commu- 


” 

tation problems, the 27-page booklet is R | j highly unusual 
divided into three sections: maintenance e ay ng 

requirements, factors affecting commuta 
tion, and carbon brush materials. The ~ 

booklet also outlines accepted procedures interest 
for performing brush and commutator 
maintenance, and is illustrated with 


photographs and drawings. For a copy : h 5 

of booklet B-6/50-A, write Westinghouse is appening 
Electric Corporation, P. O. Box 2099, 
Pittsburgh 30, Pa 


This booklet (S-81) has been compiled in 
by the AIEE Committee on Relays Sub- 
Annunciator Systems. A 32-page catalog committee on Line Relay Protection. The 
describing the complete line of standard, objective is to present basic relaying COMMERCIAL 
integrated annunciator systems for indus- philosophy rather than details and 
try, manufactured by the Panalarm Di- sales: : 
vision, Panellit, Inc., Skokie, Ill, is now characteristics of specific relaying sys- 
available. The catalog organizes, in 14 tems, Thus, to one who is not a relay ADVANCED 
sections, the complete story of the Pan salt : 
alarm annunciator system. The first three specialist, the bookiet s ” penny 
sections discuss company facilities, an- to become familiar with the principles 
nunciator function and general features involved. The relay engineer will find DEVELOPMENT 
of Panalarm Annuneiator Systems. Section presented a broad cross section of line 
Four illustrates typical industry applica : : 
tions. The next six sections present oper relaying fundamentals that will be useful 
ating sequences, enclosures, mechanical in his work, and engineers undertaking ENGINEERING 
specifications, technical data, and_per- relay work will find these papers to be 


formance features of specific types of 
Panalarm Annunciator Systems. Available a valuable introduction and reference 


remote equipment and components, source. lJ to $15 000 
ordering information and _ engineering ’ 


data are included in the remaining sec 
tions. Request catalog 100B from Pan- : : ; 
alarm Division, Panellit, Inc., 7401 North | line relaying, such as microwave relay- 


Hamlin Ave., Skokie, Ill. ing that are just coming into being, are 


More advanced forms of transmission 


To build a commercial ad 
: ; vanced development section, 
not included in these papers, nor are we offer extremely interesting 
simple straightforward applications con- positions to creative engineers 


ae an we : and hysicists Diversified 
Publications Catalog. The 1956-57 edition sidered. A concerted effort has been work Ps esol poate |e 


of the American Management Association made to direct attention to the fun- scientific and electronic in- 


(AMA) Bookshelf, a complete catalog of 
. ’ ; struments, bandwidth com- 
the association's publications, has been damental concepts and practices used pression, computers, applied 


distributed to the AMA’s membership. it | in providing modern transmission line physics, new communication 
is also available on a complimentary basis relay protection. systems. We can fit your spe- 
to any interested manager writing on his cial interests Senior and 
organization stationery. Copies may be Thi ’ rere : Bond : Set ce 

. is 64- Junior engineers are needed. 
obtained by contacting Publication Sery : 6 page special publication is 
ice, American Management Association, available for the price of $1.00. Write e 
1515 Broadway, New York 36, N. ¥ for copies to 


Join the imaginative, 
creative men already 


Corrosion Chart. This useful reference Order Department probing deeply into this 
chart covers the general corrosion action field with an electronics 
of various substances on copper and cop : ae ¢ sadar t 

per alloys and in some applications on AMERICAN INSTITUTE OF pioneer and leader! 
iron, steel, and aluminum. The sub- 
stances, which are arranged alphabeti- ELECTRICAL ENGINEERS 
cally, are divided into six sections: acids, “To arrange confidential 
chemicals, foodstuffs, gases, oils, and 33 West 39th Street interview, send resume to 
waters. The reference can be used as a Box 516 

source of information to aid the user in New York 18, N. Y. 
considering the use of copper and copper ELECTRICAL ENGINEERING 
alloys. For the chart write: Wolvering 
Tube Division, Calumet & Hecla, Inc., 0.57 
General Sales Offices, 1850 Guardian Build New York 18, N.Y. 
ing, Detroit 26, Mich 


33 W. 39th St. 
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AN UP-TO-EARTH VIEW OF THE FUTURE IN 
SERVO CONTROLS AND INSTRUMENTATION 


The Martin launching vehicle of the first man-made Earth 
satellite will be the opening gun of a new and endless age 
of exploration into space. 

There are many exciting new opportunities at Martin in 
the fields of servo controls development and instrumenta- 
tion engineering. 

If you are doing some down-to-earth thinking on this 
fabulous future you’d do well to contact J. M. Hollyday, 
Dept. EE-1, The Glenn L. Martin Company, Baltimore 3, 


Maryland. 


ER A 
AVE £4 FET 2 Pa 
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CLASSIFIED ADVERTISING 


For help and situations wanted, $2.00 per line, mini- 
mum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery etc., $2.50 per line, not available 
to dealers. Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N. Y. 


When answering an advertisement, send all replies 
to box number specified, </o ELECTRICAL ENGINEER- 
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 





Positions Open 


PROFESSOR OF ELECTRICAL ENGINEERING—to 
teach and do research in the field of communications. 
Should have Ph.D., teaching and research experience. 
$9,400.$12,000. Write Box 468. 


GRADUATE ASSISTANTSHIPS are available at Uni- 
versity in the south-east for September 1957. Assistants 
may obtain a M.S. Degree in Electrical Engineering in 
twelve months, Tuition free. Write Box 469. 


ELECTRICAL ENCINEER—Electrical Engineer inter 
ested in electrical design of power plants or industrial 
plants. Experience not required. Excellent opportunity 
with consulting engineering frm in Middle West. 
Liberal benefit plans and good working conditions. 
Send resume of education and experience with state 
ment of salary requirements to Box 492. 


TEACHING APPOINTMENTS—for January, 1957, of 
September, 1957, available at university-assuciated Col- 
lege of Engineering in Middle West. Appointments 
available in electrical power, electrical machinery, and 
electronics and communications. Salary and rank com- 
mensurate with experience and academic background. 
Small congenial faculty; suburban location near indus- 
trial area. Box 498, 


ELECTRICAL ENCINEER—for development work with 
a emall instrument manufacturer in Philadelphia, prefer- 
ably with a theoretical and mathematical background in 
transient analysis and experience in high voltage 
phenomena as it applies to dielectrics. Box 561, 


ASSISTANT OR ASSOCIATE PROFESSORS with 
Vh.D, or equivalent. Graduate and undergraduate 
courses in expanding department. Any field of E.E.; 
digital computers, nuclear power especially needed. 
With research, income §8,000-$11,000. High altitude, 
iry climate. Box 504. 


INSTRUCTORS, RESEARCH ENGINEERS AND AS- 
SISTANTS to work for D.Sc. degree at University of 
New Mexico. Large part-time graduate program assures 
variety of available courses. Housing plentiful. Chair 
man, EE Department, U.N.M., Albuquerque. 


ASSOCIATE PROFESSOR ELECTRICAL ENGINEER 
ING to teach graduate courses in transients, servo- 
mechanioms, vacuom tube circuite and electromagnetic 
theory as the need arises and to spend about one-half 
time on research and development work for contractor. 
VS. required. Salary to $10,000 for 11 months. Write 
fox 511. 


PROFESSOR OF ELECTRICAL ENGINEERING for 
me or two years assignment to India. Would be head 
of the Department of Electrical Engineering and in 
charge of research in the Geld of communications. 
M.S. or Ph.D. required. Very attractive salary and 
expense account for family. Write Box 512. 


ELECTRONICS ENGINEERS. Significant and challeng- 
ing programe in the fields of radar-acronautical systems 
and electronics. The programs are categorized in « 
bread sense as follows: RADAR-AEKONAUTICAL 
SYSTEMS—All.weather flight systems, radar control 
systems for airplanes and missiles, flight control com 
puters, and specialized radar research. ELECTRONICS 
AND AUTOMATIC COMPUTERS—Communications 
and data processing systems, electronic computer 
techniques, flight simulators, with detailed electronic 
cireultry involved in these applications, Cornell Aecro- 
nautical Laboratory, Inc., 4467 Genesee Street, Buffalo 
21, New York. 


ENGINEERS—-Openings in transformer design engineer- 
ing and related « ratus, research and development in 
field of high voltage phenomena, studies of electrical 
properties of insulations, stress analysis and heat trans- 
fer. BS or MS degree in electrical of mechanical 
engineering. Experience up to five years useful, but not 
essential. Write Personnel Section, General Electric 
Company, Transformer Division, Pittsfield, Mass. 


ENGINEERS: College positions. All sections of U.S., 
all fielde of Engineering. Openings for B.S.. M.S., and 
Ph.D.'s. Excellent salaries. Send pictures and qualli- 
fications to Cline Teachers Ageney, Box 607, East 
Lansing, Michigan. 
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Classified Advertising 


THE CITY COLLEGE OF NEW YORK—Severa 
positions will be available on the teaching stall of thie 
Electrical Engineering Department. Rank and salar 
commensurate with qualifications and experience. Op 
portunity for graduate study. Addrese inquiry to Dr. | 
Froehlich, CUNY, Electrical Engineering Department 
New York 31, New York. 


COMMUNICATIONS ENGINEER S— Interesting and 
challenging opportunities in medium-sized, progressive 
and fast growing organization. Work involves systeme 
research on new communication concepts and system- 
prior to design stage. Close contact with top company 
executives on product planning. Desirable background 
would include work on telephone carrier, microwave 
radio, of multiplex systems. Lenkurt ie one of the 
world’s leading producers of communication equip 
ment. Generows company benefits and ideal living con 
ditions on San Francisco peninsula. Call collect, wire 
collect, of send resume to T. A. Combellick, Manager 
of Communications Enginecring 


ELECTRICAL ENGINEERING ataff positions available 
at all academic levels. Senior stall with power systems 
experience is needed to assist in applying digital com 
puter techniques to power systems analysis. Additiona 
stall is needed for graduate and undergraduate instruc 
tion. Research and graduate study opportunities are 
available. Apply to Attie I Betts, Professor and 
Chairman, Department of Electrical Engineering, Wash 
ington State College, Pullman, Washington. 


APPLICATION AND SALES ENGINEER-—INDUS 
TRIAL CONTROL--Nationally known manulacturer of 
industrial power control tubes offers excellent oppor 
tunity for graduate Electrical Engineer with some 
engineering experience and an interest in industria 
electronics and automatic control, Moderate travel re 
quirements. Write Electrons, Incorporated, 127 Sussex 
Avenue, Newark 3, New Jersey 


NOTE: Closing date for material to be set in 
the classified advertising column, as well as 
cancellations for running ads, must be received 
not later than the twenty-fifth of the second 
month preceding; |.e., November 25th for the 


January issue. 











ELECTRICAL ENGINEERS AND PHYSICISTS—Elee 
trons, Incorporated, « leader in the high curren 
industrial thyratron and pool tube Geld, has caceilen 
openings for interested design engineers, of physiciet- 
in important new developments. Prict experience by 
tube engineering aot required. Write for an intervies 
appointment. Electrons, Incorporated, 127 Sussex Ave 
nue, Newark 3, New Jersey. 


TEACHING POSITIONS—Applicants needed for eddi 
tional permanent stafl starting September 1957, ir 
Electrical, Mechanical and Civil Engineering. Salar 
and rank open. Institution fully accredited, complete 
new Engineering School facilities, relatively ema! 
enrollment. Climate high, dry, and pleasant. Town 
20,000 free from usual big city inconveniences and 
irritations, Retired engineers and teachers considered 
Send complete outline of inquiries to Dean of En 
gineering, Colorado A & M College, Fort Collins 
Colorado 


Positions Wanted 


SALES ENCINEER--electrical equipment; extensive 
experience electrical instrumentation and power equip 
ment sales. Age 53. Location East. Box 513 


ENCINEER, B.S.E.E. Power, M.1.T., P.E. in New York 
married, 11 years building and airport distribution de 
sign, 3 years electronics maintenance, seeks connection 

volving occasional travel or assignment to Far East 
preferably Japan. Box 515. 





A.LE.E. TRANSACTIONS back volumes wanted to bey 
for cash and ether periodicale E. E. ASHLEY, 27 
Kast Zlet Street, New York 10, New York. 


COMMUNICATIONS 
SYSTEMS 
ENGINEERS 


The expanding scope of advanced 
communications projects has 
created several unique positions 

in fields related to VHF, UHF, 
microwave transmission and 
reception, forward scatter and 
single sideband applications 

at Hoffman. Electronics engineers 
with appropriate backgrounds will 
find these new assignments profes- 
sionally stimulating and financially 
rewarding. Please address Vice 
President of Engineering: 


LABORATORIES, INC. 

A SUBSIDIARY OF HOFFMAN ELECTRONICS CORP 
3761 South Hill St., Los Angeles 7, Calif 
Telephone : Richmond 9-4831. 








Inertial 
Guidance 
System 

Program 


Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and their 
Servo Loops in the most versatile laboratories in the country 
Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 
Expansion Program 
AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin, Milwaukee Recent EE, ME 
GM's long-standing policy of decentralization creates in- Graduate 
dividual opportunity and recognition for each Engineer hired. 
Milwaukee offers ideal family liv- : 


Inquiries 
ing combining sma town hospita ° e 
ity with every metropolitan shopping Also Invited 
and cultural advantage 

For personal, confidential inter- 
view in your locality send complete 
resume to 

Mr. John F. Heffinger GENERAL MOTORS CORPORATION 


Supervisor of Technical Employment FLINT 2, MICH. *» MILWAUKEE 2, WIS. 


THE ELECTRONICS DIVISION 
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dH) METAL-CLAD SWITCHGEAR 





BETTER PROTECTION AGAINST HIGH CURRENT FAULTS 
uniform flux density across whole arc chute 


When a high current fault opens an I-T-E 15 kv circuit 
breaker, the arc is practically swallowed up in the arc chute 
faster and over a longer path than has ever before been pos- 
sible. The reason lies in two unique construction features found 
only in I-T-E circuit breakers: 
" ae 1. Twin coils and closed loop 
\. magnet. Arc current through 
seem } the twin blowout coils de- 
| '} 
. Ln 


m4 } 
i velops a stronger flux density 
a that is uniform across the 
HU AY. entire arc chute. Arc is 
Miele stretched farther, faster 

cooled and extinguished in 
less time. And the forward 
part of the arc chute comes 
into use just as much as the 
back part. So are chute life 
is significantly prolonged. 


Path of arc through chute 
equipped with twin coils 


2. Laminated iron of transformer quality. This superior iron con- 
struction keeps losses to a minimum, Magnetic field is not 
only stronger, but rises and falls in phase with the current 
through the arc. Thus the greatest magnetic pull on the arc 
occurs when it is most needed—at the top of the current cycles. 
These are both extra-quality construction features of the sort 
you can expect to find in I-T-E switchgear. All together, 


Fast interruption of low current arcs. As breaker 
opens, pistons force a jet of air between contact points 
driving arc up into are chute 


4 6 a 10 n “4 6 


Flux density across entire length of arc chute. 
A. Twin coil B. Single coil 
I-T-E quality means generally superior performance, better 
endurance under handling, and longer life in service. Yet it 
costs you no more. 


Get complete information on I-T-E metal-clad switchgear— 
and the many engineering services available to help you 
realize greater economy and satisfaction in a system that 
meets your requirements. Available in ratings from 2.3 
through 13.8 kv, 50 through 750 mva interrupting, and up to 
3000 amperes continuous. Write to I-T-E Circuit Breaker 
Company, Switchgear Division, 19th & Hamilton Sts., 
Phila. 30, Pa. 


Horizontal drawout. Easiest to handle, safest, most 
convenient assembly known. So strong that switchgear 
is shipped factory assembled and ready for installation. 


I-T-E CIRCUIT BREAKER COMPANY — Switchgear Division 
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TWIN COILS 


CLOSED MAGNET LOOP 


Laminated Iron 


of Transformer Quality 
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its not just a 
saying at Henrite, it's 
proven fact! Engineered rub 
ber parts—to make household 
appliances, business ma 
chines, electric motors and 
aircralt parts—qusel 
thats our job. We've sup 
plied leading manufacturers 
with rubber bonded to metal 
assemblies for over 25 years 
Our experienced engineering 
laboratories, solving “noise” 
& vibration problems by ac- 
available to 
you and so are the complete facilities 


tual test, are 


of our Rubber Products Division and Car 
bon and Graphite Products Division. Write 
for our new inlormative company catalogue 

and send along your ‘‘noise’ problems 
We'll look into them and suggest the proper 


Henrite’ cure without delay, No ob 


s ligation of course 


BE “aia 
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Above is the 2HLA-3 Ind’cating Amplifier, a product of the Doelcam Division 
of Minneapolis-Honeywell. Housing is removed to show chassis-mounted Sola 


Type CVE Regulated Power Supply Transformer. Inset ia an extended-range 
characteristic showing linear amplifier output 


Sola-Regulated DC Amplifier Provides 
Reliable Measurement of 2x10°°W Signals 


The Doelcam 2HLA-3 DC Indicating Amplifier has 
introduced a standard of performance heretofore un- 
a. ainable in the field of amplification and measurement 
of low level dc signals. This precision instrument meas 
ures signals as small as 2 x 10°" watt. High gain, excel 
lent linearity, and negligible drift of the 2HLA-3 are 
unaffected by variations in line voltage or tube 
characteristics. 


Contributing to this reliable and stable performance 
of the Doelcam amplifier is its chassis-mounted Sola 
Type CVE Regulated Power Supply Transformer. The 
Sola CVE static-magnetic stabilizer provides a single, 
compact source of plate and filament supply voltages 
regulated within +3%, with input voltage variations of 
100-130 volts. All windings are on the same core, pro- 


Condaantt ber 


S O LA es 


SOT . 


viding a moderately-priced unit to replace both voltage 
regulating circuit, or component, as well as conventional 
power transformer 


These Sola transformers are available in three stand 
ard models (+3% regulation); or in special designs 
with regulation of one winding as close as +1%. They 
have no moving parts or tubes, and are completely auto 
matic, instantaneous, and continuous in operation. In 
addition, they provide self-protection against short cir 
cuit, and require no maintenance 


Your area representative will be happy to provide you 
with information on the specific benefits of a Sola Type 
CVE Regulated Power Supply Transformer as a com 
ponent in your product. 


Write for Bulletin 5a-cv-1700 
SOLA ELECTRIC CO. 

4633 W. 16th St. 

Chicago 50, Ill. 
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In BOBBIN CORES, you nee 


1 shift 


matrix 


is rolled to 
thickness and 
high Sen lzimur cold 


beta-ray controlled 


Ultra-thin tape for bob! 
high precision 


in cores 
standards for 
hoish On Our Own 
reducing mill 


Wile for BULLETIN TC-108 


“TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS” 


Includes essential data on applications and 
properties fabri ting of Arnold 
Bobbin Core lises standard size etc. 


ADDRESS DEPT. EL-71 


icion and tes 


Please mention ELECT RI( 


COSCO ESE EEE EEE EEE EEE EE EE SEES SEES EEE EEEEEEEEEEEEESEEEEEEEES 


For use registers, coincident 


current systems, pulse trans- 
formers, static magnetic memory ele- 
ments, harmonic generators and simi- 
lar equipment, Arnold Bobbin Cores 
meet the most exacting requirements 

Quality and uniformity? You'll find 
them no problem as a fully 


inteprate d produc er with highly mod- 


because, 
ern facilities, we're able to maintain 
close control over every step. 
Arnold Bobbin Cores are available 
in a wide range of sizes, tape thick 
nesses, widths and number of wraps 
depending on the ultimate use of the 
core Magnetic materials usually em- 





d PRECISION 


ployed are Deltamax, Permalloy and 
Supermalloy, in standard thicknesses 
of .001’’, .0005’’, and .00025”’ 
properties include quite rectangular 
hysteresis loops, relatively low co- 
ercive values and high saturation 
densities, plus the ability co shift in 
a few from negative 
remanence to positive saturation, and 


Core 


microseconds 


vice versa, under conditions of pulse 
excitation. ® Let Arnold supply your 
requirements for Bobbin Cores—or 
other tape-wound cores, powder 
cores, permanent magnets, etc.—from 
the most complete line of magnetic 
materials in the industry. 


Sue capepaines cde ane. 


*anor” 
New York: 350 ith Ave. 
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ElectroniK instruments, manufactured by the Brown Instruments 
Division of Minneapolis-Honeywell Regulator Company, are widely used 
to monitor or permanently record changes in temperature, pressure, flow, 
speed, thickness and many other characteristics of industrial processes 
Since a control room may contain many such recorders, the sound level 
per unit must be low to keep working conditions comfortable 

To evaluate the noise contribution of servo-motor bearings and gearing, 
the effects of motor mounting, and of other instrument construction fea 
tures, Honeywell engineers carefully pretest all component parts for noise 
The noise level of a given part is one more criterion determining whether 
that element is suitable for design into the product. To perform these tests, 
these engineers rely on the General Radio Sound-Measuring System 
instruments and sound-level measurements, frequency 
analyses, and specialized work of all kinds. This equipment eliminates de- 
pendence on subjective auditory faculties of humans they provide the 
conclusive data on which to base decisions and corrective measures 


accessories {for 


Quiet operation is a virtue. If your product is not specifically engineered 
for efficient, noise-free operation, you are missing an important element of 
modern-day design. General Radio’s complete and well-integrated line of 
sound-measuring instruments can help you improve your product sales 


— GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 


Broad Avenue at Linden, Ridgefeld N J NEW YORK AREA 920 Michigan Ave CHICAGO 5§ 


1150 York Road, Abingt Pa PHILADELPHIA 


8055 13th St., Silver Spring, Md. WASHINGTON, D. C 1000 N. Seward St. LOS ANGELES 36 


Up Against 
a Sound Barrier? 


Type 1551-A 
Sound-Level Meter, $385 


basic tool of the G-R 
sound-measuring line 
treads directly sound-pressure 
levels from 24 db to 140 db 
above standard ASA. reter 
ence level, and to 190 db with 
accessory high level mict 
phones built 


n weighting networks approx 


ears response at various levels nternalcalibrat 


tem permit nvement, rapid standardization 


ment is light in weight, dependable pact, a 


pletely seit ntained 


Type 1555-A 
Sound-Survey Meter, $150 


highly popular instrument 
for preliminary investigat 
and sulting work where 
fapid surveying is needed to 
gauge magnitude of problem 
athand 
t 1 Jt 


range ist 


characteristi } 
db of that of Type | 


size, light weight, ease 


-_ +4 Type 1550-A 
5a Octave-Band Noise 
Tike =| Analyzer, $535 


f 
‘ 


Type 760-8 
Sound Analyzer, $520 


for narrow band meas 
urements best 
for analyzing noises o 
tating 
yther yche 


reciprocating, and 
mechanisms 
where prevalent frequency 
related 
bandwidth is 2 


direct reading over 
t selected fre 


quency response is flat within 


Type 1556-A 
impact- Noise 
Analyzer, 


of transients characterist 
portable instrument is 
reading measurements of impact r 


first express! 


Accessories Available For Sound-Level Meter 


Condenser, and Higt 


Vibration Pickup 


Dynamic 


crophones 


tor External A-C Power Supply 


WE SELL OIRECT 
Prices are net, FOB C 


ot West ¢ rd, Maw 


Write for Complete Information 





WORLD'S FIRST 13.8-kv, 750-mva metal-clad switch- 
gear is energized by C. P. Crane, Chairman and 
President, Baltimore Gas and Electric Company, in 
presence of utility and General Electric officials. 


SAD pl 
ie in| 


Baltimore Gas and Electric Co. installs 


The first 750-MVA metal-clad switchgear 


TO PROVIDE FLEXIBILITY for future expansion in the 
face of load growth problems, Baltimore Gas and Elec 
tric Co. took an historic step June 11, 1956, when 
General Electric’s new 13.8-kv, 750-mva metal-clad 
switchgear was put on the line. 

EXTREMELY COMPACT -G.E.’s new 750-mva_ unit 
packs 50 per cent more interrupting capacity in ten 
per cent more floor space than 500-mva equipment. 


50% HIGHER CAPACITY—ONLY 10% MORE SPACE. 750 
MVA breaker (left) as compared with 500-MVA equipment. 


SIMPLE TO MAINTAIN —One man can handle the 750 
mva Magne-blast breaker. Vertical lift design makes 
it virtually impossible to tip over. With double bus 
layout, feeder breakers can be removed without drop 
ping load. 


FOR EXTRA SAFETY, all circuit components are 
separately enclosed in grounded metal enclosures. Bus 
compartment, located at top of the unit, is least vul 


nerable to floods. 


MANY UTILITIES face similar load growth problems 
G.E.’s new 750-mva metal-clad switchgear points the 
way to a simple, low-cost solution 

Contact your nearest G-E Apparatus 

Sales Office, or write for bulletin & 
GER-1322—‘The Economy of the & is 
750-mva Breaker’”’ to Section 511-18, 

General Electric Company, Schenec 
tady 5, New York. 
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